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Chorioretinal Degeneration in Infantile Malignant 


Osteopetrosis 





James B. Ruben, M.D., Robert J. Morris, F.R.C.S., and G. Frank Judisch, M.D. 


We studied two patients who had infantile 
malignant osteopetrosis, severe visual loss, 
and diminished electroretinogram ampli- 
tudes with visible macular chorioretinal de- 
generative changes. The findings support the 
hypothesis that a subgroup of patients with 
infantile malignant osteopetrosis exists in 
whom the visual loss is caused by a primary 
retinal degeneration that may be associated 
with generalized central nervous system neu- 
ronal degeneration. 


Osreoretrosis describes a group of hereditary 
metabolic bone diseases characterized by in- 
creased skeletal mass caused by defective bone 
resorption. The diseases can be classified into 
two categories, juvenile-onset and adult-onset 
osteopetrosis. As many as four subtypes of each 
category have been described.! 

The mild form of the disease, adult-onset, 
occurs later in life and is inherited in an auto- 
somal-dominant manner. Many patients are 
asymptomatic, and the disease may be diag- 
nosed incidentally after radiographic study. 
Such patients, however, may develop fractures, 
bone pain, and rarely cranial nerve palsies,’ 
including optic atrophy. 

Infantile malignant osteopetrosis is a subtype 
of the juvenile-onset category.’ It is an autoso- 
mal-recessive disorder that develops in utero or 
in the first few months of life, and is lethal 
within the first decade of life if untreated. 


Accepted for publication April 16, 1990. 

From the Department of Ophthalmology, University 
of Iowa Hospitals and Clinics, Iowa City, Iowa. This 
study was supported in part by an unrestricted grant 
from Research to Prevent Blindness, Inc., and T. F. C. 
Frost Charitable Trust, London, England (Dr. Morris). 

Reprint requests to G. Frank Judisch, M.D., Depart- 
ment of Ophthalmology, University of Iowa Hospitals 
and Clinics, lowa City, IA 52242. 


Osteoclast dysfunction in all types of osteope- 
trosis*? results in abnormal bone resorption, 
thickened cortical bone, structural skeletal de- 
fects, and frequent bone fractures. Narrowing 
of skull foramina can cause compressive cranial 
nerve damage. Crowding of the medullary 
space stimulates extramedullary hematopoie- 
sis, with secondary hepatosplenomegaly, ane- 
mia, thrombocytopenia, leukopenia, and in- 
creased susceptibility to infection. 

Neurologic manifestations of infantile malig- 
nant osteopetrosis are common and are often 
the first manifestation of the disease. They 
include extreme irritability, cranial nerve pal- 
sies, dysarthria, developmental delay, hydro- 
cephalus, mental retardation, and cerebral at- 
trophy 

Ocular sequelae*®? are prominent, including 
optic atrophy, papilledema, nystagmus, strabis- 
mus, limitation of extraocular movements, and 
proptosis. Severe visual loss is usually associat- 
ed with optic atrophy and is seen in about 80% 
of cases.” Although such visual loss was previ- 
ously considered secondary to compressive 
skeletal disease, reports of abnormal retinal 
histopathologic” and electrophysiologic" char- 
acteristics suggest that, in some cases, a pri- 
mary retinal degeneration may be responsible 
for the visual loss. 

We studied two patients with infantile malig- 
nant osteopetrosis who had progressive macu- 
lar chorioretinal degenerative changes and ab- 
normal electroretinograms. 


Case Reports 


Case 1 

A 7-week-old girl was admitted to our institu- 
tion for failure to thrive and severe anemia. Her 
family history, gestation, delivery, and perina- 
tal course were unremarkable. 
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Examination on admission disclosed an irri- 
table infant with hepatosplenomegaly, anemia, 
leukocytosis, and thrombocytopenia. A chest 
X-ray showed increased bone density, and a 
bone survey showed diffusely sclerotic bone 
structures indicative of osteopetrosis. Bone 
marrow biopsy disclosed decreased erythro- 
poiesis, granulopoiesis, and cellularity with 
increased trabecular structure, confirming the 
diagnosis of osteopetrosis. A computed tomo- 
graphic scan of the head showed diffuse thicken- 
ing and increased density of the skull bones 
with absence of the intramedullary space, and 
mild nonspecific enlargement of the ventricular 
system. A high-resolution orbital computed to- 
mographic scan (Fig. 1) showed optic canals 
that measured 1 mm in greatest diameter (nor- 
mal for age is at least 3 to 5 mm). 

Ocular examination showed no behavioral 
response to light. The pupils reacted sluggishly 
to light. Ophthalmoscopy disclosed bilateral 
central macular pigmentary changes with 
zones of geographic atrophy (Fig. 2). There was 
mild optic disk pallor. Both photopic and sco- 
topic electroretinogram b-wave amplitudes 
were greater than 3 S.D. below normal. A 
bright-flash visual-evoked potential was nonre- 
cordable in both eyes. 

The patient’s hospital course was character- 
ized by extreme irritability, poor feeding, pro- 
found anemia, and thrombocytopenia. Bilateral 
facial and auditory nerve palsies developed. 
Computed tomography of the head one month 
after admission showed an increase in ventricu- 
lar size and prominence of the sulci, which was 
believed to be consistent with cerebral atrophy. 
A bone-marrow transplant was precluded by 
general physical and neurologic deterioration. 
Eight weeks after admission, the child died. 
Permission for autopsy was denied. 


Case 2 

An 18-week-old boy with infantile malignant 
osteopetrosis was transferred to our institution 
for a bone-marrow transplant. Pregnancy, de- 
livery, and family history were unremarkable. 
Severe anemia, thrombocytopenia, leukocyto- 
sis, and hepatosplenomegaly had been noted 
by 8 weeks of age. Results of a bone-marrow 
biopsy, skeletal survey, and computed tomog- 
raphy of the head were consistent with infantile 
malignant osteopetrosis. 

Ophthalmologic examination disclosed aver- 
sion to light as the only visual response. The 
pupils reacted sluggishly to light. Searching, 
pendular, conjugate ocular movements were 





Fig. 1 (Ruben, Morris, and Judisch). Computed 
tomographic scan of the optic canals in Patient 1. 
Optic canals (arrows) measure 1 mm in diameter. 


present. Ophthalmoscopic evaluation disclosed 
moderate disk pallor with macular retinal pig- 
ment epithelial mottling (Fig. 3, left). Comput- 
ed tomography of the orbit showed a genera- 
lized increase in bone density and narrowing of 
the optic canals. The photopic electroretino- 
gram b-wave was 1.5 S.D. below normal, and 
the scotopic b-wave was 2 S.D. below normal. A 
bright-flash visual-evoked potential was nonre- 
cordable in both eyes. 

After induction with cytarabine, cyclophos- 
phamide, and busulfan, the patient underwent 
bone-marrow transplantation, which failed. 

Six months after bone-marrow transplanta- 
tion, no change in visual response could be 
detected. Ophthalmoscopy disclosed pale optic 
disks and progression of the macular pigmen- 
tary retinopathy (Fig. 3, right). 

Fungal sepsis ensued and the patient died. 
Permission for an autopsy was denied. 


Discussion 


The pathogenesis of visual loss and optic 
atrophy in osteopetrosis remains uncertain. 
Visual loss has been attributed to optic nerve 
compression by a narrowed optic canal,**!*"° 
failure of normal optic nerve myelinization,” 
primary retinal degeneration,” hydrocepha- 
lus,’ and long-standing papilledema.* 

Visual loss in osteopetrosis is frequently as- 
sociated with radiographic evidence of narrow- 
ing of the optic canal,”*"* and attempts at surgi- 
cal decompression of the optic nerve may result 
in improved visual function’ ”® or continued 
deterioration of vision.” Most investiga- 
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Fig. 2 (Ruben, Morris, and Judisch). Patient 1 at 7 weeks of age. Optic nerve pallor and early retinal pigment 
epithelial changes in the right eye (top left) and left eye (top right) are shown. Marked progression of macular 
degeneration at 13 weeks of age in the right eye (bottom left) and left eye (bottom right). 


tors who report surgical results fail to distin- 
guish the relatively benign adult form and the 
more malignant infantile form of the disease. 
Such studies must be interpreted cautiously 
because the pathogenesis of visual loss may 
vary depending on the patient’s genotype. 
The visual loss in some patients with osteo- 
petrosis has been ascribed to nonskeletal fac- 
tors. Keith” described a patient who had histo- 
pathologic findings of prominent inner and 
outer retinal degeneration in the central fun- 


dus. The results of this patient’s antemortem 
ophthalmoscopic fundus examination were nor- 
mal and showed no evidence of optic nerve 
compression. Hoyt and Billison’’ described 
three patients who had electrophysiologic evi- 
dence of diffuse retinal dysfunction in the ab- 
sence of significant visible signs of retinal de- 
generation. Although all three patients had 
clinically apparent optic nerve pallor, only one 
patient had sufficient optic canal narrowing to 
cause optic nerve compression. The electroreti- 
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Fig. 3 (Ruben, Morris, and Judisch). Left, Left eye of Patient 2 at 4⁄2 months of age. Chorioretinal atrophy in the 
posterior pole is shown. Right, Left eye of Patient 2 at 8 months of age. Progressive atrophy of macula and 
peripapillary retinal pigment epithelium is shown. 


nographic findings in our patients are similar to 
those of Hoyt and Billison,” but the bright-flash 
visual-evoked potential was nonrecordable in 
our patients and was variably but significantly 
reduced in all of their patients. Additionally, 
our patients developed progressive visible mac- 
ular chorioretinal degenerative changes. It is 
uncertain if the nonrecordability of the visual- 
evoked potential in our patients was a mani- 
festation of their progressive macular degen- 
eration, compressive optic neuropathy, or a 
combination of both of these factors. 

Hydrocephalus in osteopetrosis may result 
from obstruction of the cerebral venous outflow 
secondary to narrowed venous foramina." Leh- 
man and associates’ dispute this hypothesis 
and suggest that the cause of the observed 
cerebral atrophy is primary central nervous 
system parenchymal disease. Several recent au- 
topsy studies also suggest the coexistence of a 
degenerative neuronal dystrophy with infantile 
malignant osteopetrosis. Histopathologic study 
of the brains of a stillborn and several live-born 
infants who later died has shown widespread 
axonal dystrophic changes with numerous 
spheroidal bodies. 

Two brothers with infantile malignant osteo- 
petrosis, cerebral atrophy, ventricular dilation, 
neuronal loss, astrogliosis, and axonal spher- 
oids have been described.” Lipofuscin-positive 
material was present in all neuronal elements 
in the brainstem, spinal anterior horn cells, 


cerebral cortex, subcortical nuclei, and cerebel- 
lum. Examination of one patient's eye disclosed 
evidence of astrogliosis in the outer retinal 
layers. 

The recent association of infantile malignant 
osteopetrosis with a neuronal storage disease, 
and the observation of abnormal electroretino- 
grams and degenerative retinal changes in a 
subset of patients with this disease, suggest 
that visual loss in certain patients may be sec- 
ondary to a coexistent neuronal storage dis- 
ease. This hypothesis is particularly attractive 
because lysosomal dysfunction has been de- 
scribed in both infantile malignant osteopetro- 
sis and neuronal storage disorders.” 

The basic osteoclast defect in osteopetrosis 
can be reversed by transplantation of normal 
donor hematopoietic stem cells.” Bone mar- 
row transplantation in several patients has 
been successful not only in reversing the skele- 
tal and hematologic abnormalities,*""”' but also 
in improving electroretinographic results and 
visual function.” Decompression of a com- 
pressed optic nerve is still advocated in these 
patients, because constriction of foramina is 
reversed slowly after bone-marrow transplan- 
tation.’ 

Determining the cause of visual loss in a 
patient with infantile malignant osteopetrosis 
is essential for proper management of the dis- 
ease. Optic canal patency should be investigat- 
ed with a high-resolution computed tomogra- 
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phy of the orbit or an optic neurogram.” A 
computed tomographic scan or magnetic reso- 
nance imaging scan of the brain should be 
obtained to evaluate for generalized neurode- 
generative changes. Finally, electroretinogra- 
phy and careful ophthalmoscopic examination 
should be performed to determine if a primary 
retinal degeneration is present. Patients with 
radiologic and clinical signs of optic nerve com- 
pression in the absence of an overlying primary 
retinal degeneration appear to be the best can- 
didates for decompressive surgery. 

The progressive ophthalmoscopic changes 
described herein corroborate electrophysio- 
logic and histopathologic evidence for a pro- 
gressive primary retinal degeneration in at least 
some patients with infantile malignant osteo- 
petrosis. These findings suggest that the retinal 
dysfunction may be associated with a genera- 
lized central nervous system degeneration. 
Additional studies are indicated to clarify the 
mechanisms of visual loss in this clinically 
diverse and genetically heterogeneous disease. 
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Ocular Involvement in Patients With Onchocerciasis After 


Repeated Treatment With Ivermectin 





Aniki Rothova, M.D., Allegonda Van der Lelij, M.D., Jan S. Stilma, M.D., Nynke 
Klaassen-Broekema, M.D., William R. Wilson, M.D., and Robert F. Barbe, M.D. 


We assessed ocular changes after therapy at 
six and 12 months with ivermectin (150 pg/kg 
of body weight) in a 12-month prospective 
study of 29 patients with ocular onchocercia- 
sis and 15 patients with onchocerciasis with- 
out ocular involvement. The patients lived in 
a hyperendemic area in Sierra Leone, West 
Africa, where no vector control was instituted. 
Five months after initial treatment, the micro- 
filarial load in skin and eyes had decreased 
significantly (P < .0000), but 28 of 44 (63%) 
patients had positive skin-snip test results 
and nine of 29 (31%) patients with ocular 
involvement had active ocular disease. Twelve 
months after initial treatment, 15 of 41 (37%) 
patients had positive skin-snip test results 
and eight of 26 (31%) showed active ocular 
involvement. All patients with persistent ocu- 
lar disease after therapy showed evidence of 
active onchocerciasis at that time, which sug- 
gests that a dose of ivermectin at six-month 
intervals is not sufficient for intensely infest- 
ed patients with severe ocular disease. We 
developed an ocular involvement score to 
evaluate the patient’s total ocular status and 
observed a significant relation between the 
pretreatment severity of ocular involvement 
and the persistence of active ocular disease 
after treatment with ivermectin. 
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Oncuocerciasis or river blindness is a major 
and preventable cause of blindness. About one 
million people are blind or have a severe visual 
handicap as a result of this parasitic infection; 
more than 80 million people live in endemic 
areas and are therefore at risk for this disease.’ 
Onchocerciasis is found mainly in medically 
underprivileged areas and has received little 
attention from medical scientists, despite the 
enormity of the problem. 

Onchocerciasis is caused by the filarial worm, 
Onchocerca volvulus. The adult worms produce 
large numbers of microfilariae in the human 
host, and the death of these microfilariae is the 
major cause of the ocular disease. Ocular in- 
volvement includes the presence of either liv- 
ing or dead microfilariae in the eye, which 
results in corneal disease (punctate keratitis, 
snowflake opacities, sclerosing keratitis), irido- 
cyclitis (frequently associated with secondary 
cataract and glaucoma), chorioretinal altera- 
tions, and optic neuritis and disk atrophy. 

For many years, specific therapy for oncho- 
cerciasis, which was limited to diethylcarbama- 
zine and suramin, was frequently complicated 
by severe adverse systemic and ocular reactions 
because of the massive death of the microfilar- 
iae.*’ An aggravation of the ocular disease asso- 
ciated with diethylcarbamazine therapy in- 
cludes an increase in microfilariae in the cornea 
and therefore a marked increase in punctate 
corneal opacities." Of particular importance are 
irreversible posterior segment changes, some- 
times associated with permanent visual loss, as 
described by Bird and associates.” 

A new agent in the field of onchocerciasis 
therapy is ivermectin. Ivermectin was reported 
to be safe for patients with ocular onchocercia- 
sis.” After the administration of ivermectin, 
usually only short-term mobilization of micro- 
filariae into the anterior chamber or mild ante- 
rior uveitis were observed.’ Active infil- 
trates in already damaged retinal areas after 
ivermectin therapy were observed in three se- 
verely infected patients with extensive ocular 
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involvement." The purpose of this study was to 
evaluate the long-term efficacy of ivermectin 
therapy (five and 12 months after treatment) in 
a severely infected population from Sierra 
Leone, West Africa, where no vector control 
was applied. 

We observed a clear relation between the 
pretreatment severity of ocular involvement 
and the persistence of active ocular disease 
after repeated treatment with ivermectin. 





Patients and Methods 





A total of 48 onchocerciasis patients were 
studied. Group 1 consisted of 31 patients with 
ocular onchocerciasis (children younger than 
12 years of age and pregnant or lactating wom- 
en were excluded) who consulted the Eye Hos- 
pital Lunsar and were living within 20 km of 
the hospital. Although it was intended that the 
patients would represent consecutive ocular 
onchocerciasis cases from Eye Hospital Lunsar 
(except the patients with two atrophic eyes), it 
is probable that a referral to us formed a selec- 
tion of patients with severe ocular involve- 
ment. Group 2 included 17 members of the 
hospital staff who had onchocerciasis but no 
ocular involvement. Of 48 onchocerciasis pa- 
tients, four missed the five-month examination 
(two with and two without ocular involve- 
ment); therefore, 44 patients were studied. At 
the 12-month examination, three additional 
patients with ocular onchocerciasis were ab- 
sent; one patient died and two others left the 
area and could not be located. The male:female 
ratio in this series was 3:1, and the mean age 
was 42 years (range, 12 to 71 years). 

The diagnosis of onchocerciasis was based on 
the skin-snip test. Microfilariae were counted 
three minutes after skin snips were taken witha 
needle and razor blade from the iliac crest.” 
The severity of parasitic infestation was deter- 
mined according to the skin-snip microfilariae 
count. Whenever the result was negative, a 
Mazzotti test with 50 mg of diethylcarbamazine 
was performed.” 

The diagnosis of ocular onchocerciasis was 
based on the presence of either microfilariae in 
the eye or ocular lesions typical of onchocercia- 
sis in patients with positive skin-snip test re- 
sults. Active ocular onchocerciasis was diag- 
nosed if intraocular microfilariae or active 
retinal infiltrates, or both, were observed. 

All patients were treated with ivermectin in a 


single dose (150 pg/kg of body weight) accord- 
ing to the manufacturer’s recommendations. 
Treatment was repeated at six and 12 months 
after the ophthalmologic examination and the 
skin tests had been performed. 

All subjects received a complete ophthalmo- 
logic examination before treatment and five and 
12 months after the start of treatment. The 
examination was performed according to the 
recommendations of the World Health Organi- 
zation and included visual acuity testing with 
an illiterate-E chart, slit-lamp examination, 
ophthalmoscopy, posterior pole evaluation 
with a 90-diopter lens, and intraocular pressure 
measurements. Anterior segment photographs 
were taken in all patients, and fundus photo- 
graphs were obtained whenever the fundus 
could be visualized through the camera. The 
ocular reaction index for anterior segment ac- 
tivity was determined as described by Keyvan- 
Larijani, Newland, and Taylor." 

An ocular involvement scoring system was 
developed that would reflect all (including irre- 
versible) ocular changes caused by onchocerci- 
asis (Table 1). The scores were determined by 
the sum of the scores for the total number of 
microfilariae in the cornea and the anterior 
chamber and the severity of sclerosing keratitis, 
anterior uveitis, chorioretinal changes, and op- 
tic nerve atrophy. Sclerosing keratitis consist- 
ing of nasal and temporal encroachment re- 
ceived one point (Fig. 1), confluent semilunar 
corneal opacities with a free pupil aperture 
received two points (Fig. 2), and confluent kera- 
titis with covered pupil was rated 10 points 
(Fig. 3). Posterior segment changes consisting 
of subtle pigment epithelial alterations, some- 
times in combination with punctate dots and 
cotton-wool spots, received one point (Fig. 4). 
Focal retinal atrophy was rated as two points 
(Fig. 5) and diffuse chorioretinal atrophy as 
three points (Fig. 6). We gave one additional 
point if the major retinal vessels were sheathed 
(Fig. 7) or if active retinal infiltrates (Fig. 8) or 
intraretinal microfilariae were present. When 
fundus photographs were available, we used 
them to determine the points for chorioretinal 
changes. The evaluation of fundus photographs 
was performed by two ophthalmologists in a 
masked manner. The points for each eye were 
added to determine the patient’s score. 

Statistical analysis was performed by using 
the chi-square test or Fisher’s exact test when 
appropriate. Differences between the groups 
over time were compared by the parametric 
t-test for repeated measurements. 
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TABLE 1 
OCULAR ONCHOCERCIASIS INVOLVEMENT SCORE 
MICROFILARIAE 
IN ANTERIOR RETINAL SHEATHING 
CHAMBER OR SNOWFLAKE ANTERIOR OPTIC MICROFILARIAE OF MAIN 
RATING CORNEA OPACITIES UVEITIS SCLEROSING CHORIORETINAL DISK OR ACTIVE RETINAL 
(POINTS) (N) (N) (CELLS) KERATITIS CHANGES INVOLVEMENT INFILTRATES VESSELS 
0 0 0 0 None None None Absent Absent 
1 1-19 1-19 1-19 Nasal and Early pigment Papillitis Present Present 
temporal epithelium or partial 
encroachment alterations atrophy 
2 20-50 20-50 20-50 Confluent, Focal areas of Total atrophy —- -— 
pupillary atrophy with pig- 
area free ment clumps 
3 >50 >50 >50 — Extensive — — — 
atrophy 
10 — — — Confluent, — — — — 
pupillary 


area covered 





Results 


All patients with ocular onchocerciasis had 
positive skin-snip test results. Of the patients 
without ocular involvement, two had negative 
skin-snip test results; these two patients, how- 
ever, had positive Mazzotti test results. 

Fifty-five eyes of 29 patients with ocular 
onchocerciasis had ocular involvement. The 
posterior segment in five of these 55 eyes could 
not be evaluated accurately because of corneal 
and lens opacities. Fifteen patients (25 eyes) 
had chorioretinal changes, and 13 patients (21 
eyes) had partial or total optic nerve atrophy. 

Visual acuity of less than 20/200 was found 
in 21 of 55 (38%) affected eyes and less than 
20/60 for 11 additional eyes (20%). In 15 of 21 
eyes (71%), visual acuity of less than 20/200 
was attributed to chorioretinal alterations or 
optic nerve atrophy or both. Four eyes had not 
only optic disk atrophy and chorioretinal 
changes involving the macular area but also 
glaucoma. Sclerosing keratitis involving the 
pupillary area was so extensive in three eyes 
that it was impossible to assess the posterior 
pole in detail. Visual loss because of cataract 
was observed at the initial examination in four 
eyes; lens extraction was performed in two of 
these eyes. In one eye, visual acuity improved 
to 20/20 after surgery; in the other eye, exten- 
sive retinal atrophy became visible after sur- 
gery, and visual acuity remained hand motions 
only. 


Five months after treatment with ivermectin, 
skin-snip microfilarial counts were significantly 
lower than before therapy (P < .0000; Fig. 9). 
Eight of 29 (28%) patients with ocular oncho- 
cerciasis and eight of 15 (53%) patients without 
ocular involvement had negative skin-snip test 
results (difference not significant). All 12 pa- 
tients with pretreatment microfilarial counts 
above 50 microfilariae per skin snip continued 
to have positive test results; however, their 
counts were lower than before treatment. 

The number of eyes with microfilariae in the 
anterior chamber, snowflake opacities, and iri- 
tis was significantly reduced compared with 
those before treatment (P < .0000, P < .001, 
and P < .001, respectively; Table 2). Sclerosing 
keratitis, which involved nine eyes, remained 
stable. 

Posterior segment changes are shown in Ta- 
ble 3. Seventeen of 25 (68%) eyes with retinal 
involvement remained unchanged. Six eyes 
(24%) showed either progression or active reti- 
nal infiltrates (Fig. 8). In the two remaining 
eyes, the subtle small areas of chorioretinal 
changes present before treatment were no long- 
er present at the five-month examination. In 
two eyes, partial optic disk atrophy increased. 
In one patient, it occurred simultaneously with 
retinal deterioration. 

A marked decrease in visual acuity occurred 
in four of 55 (7%) eyes (three patients). These 
eyes showed a progression of chorioretinal al- 
terations. An increase in visual acuity from 
hand motions to 20/20 was observed in one 
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Fig. 1 (Rothova and associates). Sclerosing keratitis. 
Temporal and nasal encroachment. 


patient after cataract extraction. In one eye with 
extensive retinal involvement, a pretreatment 
visual acuity of counting fingers improved to 
20/60, probably because of resolution of reti- 
nal edema. 

After five months, nine of 29 (31%) patients 
with ocular involvement (15 of 55 affected eyes, 





Fig. 3 (Rothova and associates). Sclerosing keratitis. 


Confluent opacity with a covered pupil aperture. 


r 





Fig. 2 (Rothova and associates). Sclerosing keratitis. 
Confluent semilunar opacity with a free pupil aper- 
ture. 


27%) still showed active ocular disease (Fig. 9). 
All patients except one had positive skin-snip 
test results. The patient with active ocular dis- 
ease and a negative skin-snip test result, how- 
ever, showed a strong Mazzotti-reaction after 
the administration of a second dose of ivermec- 
tin. 





Fig. 4 (Rothova and associates). Chorioretinal 
changes in onchocerciasis, grade 1. Irregular atrophy 
of pigment epithelium shows mottled appearance. 
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Fig. 5 (Rothova and associates). Chorioretinal changes in onchocerciasis, grade 2. Left, Multifocal atrophy of 
pigment epithelium and choriocapillaris with pigment clumping. Large choroidal vessels are visible. Right, Sharp 


demarcation of an atrophic area. 


The ocular reaction index for the anterior 
segment and the ocular involvement score (Fig. 
10) decreased significantly (P < .0000) after 
therapy. 

All patients except one with an ocular in- 
volvement score above 10 showed intraocular 
microfilariae or retinal infiltrates, or both, at 





the five-month examination (P < .0000; Fig. 
10). 

Twelve months after the initial treatment 
with ivermectin (before the third dose), the 
skin-snip test result remained positive in 15 of 
41 patients (37%), which is not significantly 
different from the results obtained at the five- 


Fig. 6 (Rothova and associates). Chorioretinal changes in onchocerciasis, grade 3. Left and right, Diffuse 
chorioretinal atrophy with pigment clumping. Left eyes of two different patients. 
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Fig. 7 (Rothova and associates). Sheathing of major retinal vessels in onchocerciasis. Left, Sheathing without 
major retinal changes. Right, Sheathing associated with extensive chorioretinal alterations. 


month examination (Fig. 9). Twelve of 26 (46%) 
patients with ocular involvement and three of 
15 (20%) of the patients without ocular disease 
had a positive skin-snip test result (difference 
not significant). Of the 12 patients with pre- 
treatment microfilarial counts above 50 microfi- 


lariae per skin snip, seven had positive results 
at the 12-month follow-up examination. 

At the 12-month examination, the number of 
eyes with microfilariae decreased further to 
12% (six of 49), and anterior uveitis remained 
absent (Table 2). We observed a reappearance 





Fig. 8 (Rothova and associates). Active retinal infiltrates in onchocerciasis. Two eyes of two different patients. All 
infiltrates had indistinct, fluffy margins, sometimes associated with overlying vitreal cells. Left, Active retinal 
infiltrate five months after therapy with ivermectin. Right, Large infiltrate in atrophic retinal area. 
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microfilarial skin snip counts 5 months after initial treatment 
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neg 1-4 5-19 20-49 >50 


microfilarial skin snip counts 12 months after initial treatment 


Fig. 9 (Rothova and associates). Effect of ivermectin therapy on parasitic infestation. Open circles indicate 
nonocular onchocerciasis patients; closed circles, ocular onchocerciasis patients, eye disease inactive after 
therapy; asterisks, ocular onchocerciasis patients, eye disease active after therapy. 


of discrete snowflake opacities in three eyes. 
Three of the nine eyes with sclerosing keratitis 
showed improvement. These three patients had 
the early stages of corneal disease. In one eye, 
which was initially classified as negative for 
sclerosing keratitis, we noticed early corneal 
changes at the 3 and 9 o’clock meridians (this 
patient had positive skin-snip test results). 

After two doses of ivermectin, 17 of 22 eyes 
with chorioretinal alterations remained stable. 
Two eyes with early retinal involvement 
showed regression. The conditions of three 
eyes with extensive chorioretinal changes, 
which had progressed at the five-month exami- 
nation, showed further deterioration. No 
changes were noticed in optic nerve involve- 
ment and on retinal vessels when compared to 
the five-month examination. At the 12-month 
follow-up examination, there were no changes 
in visual acuity of affected eyes as compared to 
the five-month examination. 

After 12 months, eight of 26 (31%) patients 
with ocular involvement (eight of 47 affected 
eyes, 17%) showed active ocular onchocerciasis 
(Fig. 10). All except one of these patients had 
positive skin-snip test results (Fig. 9). The pa- 
tient with negative skin-snip test results had 
microfilariae in the anterior chamber of one of 
his eyes and also showed progression of his 
chorioretinal involvement. It is likely that the 


skin-snip test gave a false-negative result in this 
patient. 

Between the five- and 12-month examina- 
tions, the mean ocular reaction index and the 
mean ocular involvement score (Fig. 10) did not 
change significantly. 





Discussion 





A discussion of onchocerciasis treatment 
should address both infected patients under 
hospital supervision and control of the disease 
within a community. The latter is currently 
approached by vector control programs in com- 
bination with an annual dose of ivermectin, 
which has been found to be effective in inter- 
rupting transmission of Onchocerca volvulus for 
extended periods of time." Our study con- 
cerns intensely infected patients with severe 
ocular involvement and shows that even a dose 
of ivermectin every six months is not sufficient 
to effectively control the microfilarial load in 
the skin and eyes of these patients. 

After a single oral dose (150 pg/kg of body 
weight) of ivermectin, the microfilarial densi- 
ties in the skin and eyes remained low for up to 
one year, probably because of the combination 
of a microfilaricidal effect and an impact on the 
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TABLE 2 
EFFECT OF IVERMECTIN THERAPY ON ANTERIOR 
SEGMENT INVOLVEMENT IN AFFECTED EYES 





BEFORE 5MOS AFTER 12 MOS AFTER 
TREATMENT TREATMENT INITIAL TREATMENT 

(N = 55) (N = 55) (N = 49) 

N % N % N % 
Snowflake opacities 12 22 0 0 3 6 
Microfilariae in 43 78 8 15 6 12 

anterior chamber 

Anterior uveitis 12 22 0 0 0 0 


release of microfilariae from an adult worm 
uterus.’ In a longitudinal study of patients, 
the ocular microfilarial load decreased slowly 
after a single dose of ivermectin, (in some cases 
microfilariae disappeared after several weeks), 
and remained low for up to one year.’*” In 
another series, the number of ocular and skin 
microfilariae decreased significantly six months 
after ivermectin treatment; however, at one 
year no differences between the placebo and the 
treated group were observed.” These studies 
included mostly patients with mild ocular dis- 
ease. These findings are important for commu- 
nity-based programs but do not indicate how to 
treat an individual patient with severe ocular 
disease. 

Our results show that two thirds of all pa- 
tients had positive skin-snip test results five 
months after therapy with ivermectin. After a 
second dose (at the 12-month examination), 
one third of the patients still had positive skin- 
snip test results. Our method of skin-snip test- 
ing is simple and convenient in the field; it does 
not, however, allow the quantification of the 
exact number of microfilariae per milligram of 
skin. False-negative test results were probably 
present in this series, because the number of 
microfilariae found in the skin snip after three 
minutes is undoubtedly lower than the number 


that would have been obtained after incubation 
in a medium overnight.” This indicates that the 
number of patients with positive skin-snip test 
results after therapy might be even higher than 
the percentages given. 

There is no consensus concerning the best 
therapy for individual patients, especially 
those who have severe ocular involvement and 
are at risk to become blind. In all of the men- 
tioned studies, neither significant exacerbation 
nor progression of posterior segment involve- 
ment was observed after ivermectin use. The 
documented posterior segment changes after 
ivermectin therapy include temporarily in- 
creased disk hyperfluorescence without associ- 
ated functional changes and transient or minor 
pigment epithelial changes.” ”* The progression 
of disease after ivermectin therapy that was 
observed in our study could be explained by the 
severe infestation of our patients in combina- 
tion with the absence of vector control in the 
area. 

In this series, active ocular onchocerciasis 
despite treatment with ivermectin was ob- 
served during the follow-up period in 31% of 
patients. All of the patients with active ocular 
disease during follow-up showed evidence of 
parasitic infestation at that time. Our clinical 
findings suggest that retinal alterations can be 
attributed directly to microfilariae because the 
progression of retinal changes occurred only in 
patients with evidence of active onchocerciasis. 
This hypothesis is also supported by the ad- 
verse ocular reactions to microfilaricidal drugs, 
histologic evidence of microfilariae in the retina 
and choroid, and clinical observations of live 
intraretinal microfilariae.“” 

The persistence of positive skin-snip test re- 
sults and active ocular involvement despite 
repeated treatment with ivermectin strongly 
suggest that treatment every 12 or six months 
with ivermectin (150 pg/kg of body weight) is 
not sufficient for patients with severe ocular 
disease. Until now, higher dosage regimens 


TABLE 3 
EFFECT OF IVERMECTIN THERAPY ON POSTERIOR SEGMENT INVOLVEMENT IN AFFECTED EYES 


5 MOS AFTER 
TREATMENT 
BEFORE PROGRESSION 
TREATMENT NO CHANGE IMPROVEMENT OR ACTIVITY NEW CASES 
Chorioretinal changes 25 17 2 6 0 
Optic nerve involvement 21 19 0 2 0 
Sheathing of main retinal vessels 10 10 0 0 1 
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Fig. 10 (Rothova and associates). Effect of ivermec- 
tin therapy on ocular involvement score. Mean ocular 
score: pretreatment examination, 7.48; five-month ex- 
amination, 5.24; 12-month examination, 4.88. 


were not associated with better therapeutic 
results.’ A schedule of more frequent dosag- 
es, however, has not yet been tested systemati- 
cally in patients with ocular involvement. The 
possibility of a higher incidence of adverse 
reactions to such a regimen should also be 
anticipated. 

The ocular reaction index, which evaluates 
only reversible changes in the anterior segment 
of the eye, is frequently used to monitor the 
effect of therapy.” Microfilariae in the anterior 
chamber of the eye decreased with ivermectin 
treatment in our patients with severe ocular 
involvement (Table 2). The presence of microfi- 
lariae in the anterior chamber predisposes the 
patient to the development of onchocercal eye 
lesions and visual deterioration; additionally, 
once an ocular lesion develops, it is likely to 


progress, and new lesions frequently appear in 
other parts of the affected eye.” 

Evaluation of posterior segment ocular 
changes caused by onchocerciasis is not consis- 
tent. In the past, little attention was directed 
toward the importance of optic atrophy and 
chorioretinal alterations as conditions poten- 
tially causing blindness in patients with on- 
chocerciasis. Bird, Anderson, and Fuglsang” 
reported that optic nerve disease, alone 
or in combination with chorioretinal changes, 
was responsible for blindness in 88% of 
patients with posterior pole involvement in 
onchocerciasis. 

The presence of posterior segment involve- 
ment indicates an advanced disease and may be 
important for the prognosis and the choice of 
the treatment. The irreversible ocular changes 
(such as chorioretinal scarring and optic disk 
atrophy) cannot improve with treatment, but 
preventing their progression is important be- 
cause such changes determine the visual out- 
come. 

We developed an ocular involvement score to 
evaluate the patient’s ocular status (Table 1). 
This score combines onchocerciasis changes 
that involve the anterior and posterior eye seg- 
ment. The score also attempts to evaluate the 
ocular disease in its entirety and give a more 
realistic view of ocular involvement in oncho- 
cerciasis. The evaluation of the posterior pole is 
impossible in a case of extensive sclerosing 
keratitis. In our study, a case of confluent scle- 
rosing keratitis that involved the pupillary area 
received 10 points. Such advanced corneal in- 
volvement was reported not to lead to serious 
loss of visual acuity alone, but it is always 
combined with other ocular manifestations of 
the disease.” 

The ocular involvement score proved to be 
highly predictive of the persistence of ocular 
disease activity and retinal deterioration. An 
ocular involvement score of 10 or more was 
strongly associated with active and progressive 
ocular disease five months after therapy with 
ivermectin (P < .0000) and can therefore be 
considered a poor prognostic sign. An assess- 
ment of the ocular status of a patient could be a 
valuable guide to treatment and may be impor- 
tant for the evaluation of new therapeutic regi- 
mens and agents in the course of their develop- 
ment. 

We conclude that a dose of ivermectin (150 
we /kg of body weight) every six or 12 months is 
not sufficient to stop the progression of ocular 
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disease in patients with severe eye involve- 
ment. Only future studies will provide conclu- 
sive evidence on the best therapy for ocular 
onchocerciasis. 
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OPHTHALMIC MINIATURE 
‘Papa, have you lost your faith?” 

“No.” 

Samantha asked me the questions as I stood by her bed. The neuroblasto- 
ma had pushed one eye out and around the nosebridge so she looked like a 
Picasso profile. 

Walker Percy, Love in the Ruins 
New York, Ivy Books, 1971, p. 319 


Recurrent Conjunctival Papilloma Causing Nasolacrimal 
Duct Obstruction 


ee 


Michael E. Migliori, M.D., and Allen M. Putterman, M.D. 


We treated two patients who had recurrent 
conjunctival papillomas that invaded the na- 
solacrimal sac and caused complete canalicu- 
lar and nasolacrimal duct obstruction. The 
ophthalmologist should be aware of the possi- 
bility of a conjunctival papilloma invading 
the lacrimal sac when treating patients with 
conjunctival papillomas. Excision should be 
complete, and adjunctive therapy such as cry- 
otherapy should be considered to reduce the 
chance of tumor recurrence. 


Conyunctivat SQUAMOUS PAPILLOMAS are typi- 
cally benign lesions that develop on the con- 
junctival epithelium. They are often located in 
the inferior fornix but may develop anywhere 
on the conjunctival surface. Recurrence after 
excision is common, and a viral cause has been 
postulated. Squamous papillomas of the lacri- 
mal sac are thought to be caused by a prolifera- 
tion of reserve cells of schneiderian mucosa, 
a cause which is similar to that of papillomas 
of the nose and sinuses. Lacrimal sac papillo- 
mas are rarely associated with conjunctival 
papillomas. 

We treated two patients who had recurrent 
conjunctival squamous papillomas that invad- 
ed the canaliculi and extended into the lacrimal 
Sac, causing complete nasolacrimal duct ob- 
struction. In one case, the papilloma showed 
mild to marked epithelial dysplasia within the 
lacrimal sac with no evidence of malignant 
transformation. The second case showed trans- 
formation of the papilloma from a squamous to 
a transitional cell type. 
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A case of a recurrent conjunctival papilloma 
invading the lacrimal sac and causing complete 
nasolacrimal duct obstruction has been de- 
scribed.’ 





Case Reports 





Case 1 

A 41-year-old man had a six-month history of 
epiphora and a recurrent medial canthal mass. 
The mass was first noticed and excised when 
the patient was 7 years old. The most recent 
recurrence and excision had been four years 
previously. The present lesion was the fourth 
recurrence. On examination, there was a 6 X 6 
x 5-mm papilloma involving the caruncle and 
medial canthal tissue with subcutaneous exten- 
sion (Fig. 1). Lacrimal irrigation was per- 
formed; there was some resistance to irrigation 
but no reflux, and the irrigated fluid passed into 
the nose. The lacrimal sac appeared to distend 
with irrigation. A dacryocystogram showed the 
lacrimal sac filled with tumor and a fistula to 
the medial canthus. The tumor was excised 
from the medial canthus and from within the 
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Fig. 1 (Migliori and Putterman). Patient 1. Initial 
appearance of recurrent medial canthal papilloma. 
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Fig. 2 (Migliori and Putterman). Patient 1. Patho- 
logic specimen of excised papilloma shows typical 
fibrovascular fronds (hematoxylin and eosin, X 40). 


lacrimal sac. Cryotherapy to —20 C was applied 
to the involved tissue with a double freeze- 
thaw technique. A combination dacryocystorhi- 
nostomy-conjunctivodacryocystorhinostomy 
was performed with silicone intubation and 
placement of a glass Jones tube. The diagnosis 
based on pathologic evidence was squamous 
papilloma with moderate dysplasia in the por- 
tion of the tumor taken from the lacrimal sac 
(Fig. 2). 

Six weeks later, there was an 8 X 6-mm 
recurrence on the medial upper eyelid not con- 
tiguous with the lacrimal sac. The Jones tube 
was removed, and cryotherapy to —20 C was 
applied to the medial eyelids and within the 
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Fig. 3 (Migliori and Putterman). Patient 1. Second 
recurrence of papilloma involving the medial can- 
thus and lacrimal sac. 


conjunctival ostium. This lesion was also found 
to be a squamous papilloma with mild focal 
dysplasia. 

One month later, a recurrence of the mass 
was noted around the tube and extending into 
the nose (Fig. 3). Computed tomographic scans 
showed that the mass surrounded the Jones 
tube and extended through the bony ostium 
into the nose (Fig. 4). The medial upper and 
lower eyelids, canaliculi, and lacrimal sac were 
exenterated with wide surgical margins, and 
cryotherapy was applied (Fig. 5). This recur- 
rence was also a squamous papilloma with 


Fig. 4 (Migliori and Putterman). Patient 1. Computed tomographic scans show invasion of papilloma through 
lacrimal sac into the nose. Left, Axial scan. Note Jones tube in center of mass (arrows). Right, Coronal scan. Note 


Jones tube in center of mass (arrows). 
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Fig. 5 (Migliori and Putterman). Patient 1. Intraop- 
erative photograph shows exenteration of medial 
canthal tissue and lacrimal sac. 


acute inflammatory infiltrate and extensive dys- 
plasia. Koilocytosis was present in the lacrimal 
sac tumor (Fig. 6). There has been no recurrence 
in four years (Fig. 7). 


Case 2 

A 35-year-old woman had a recurrent papil- 
loma on the nasal palpebral conjunctiva of her 
left upper eyelid (Fig. 8). She also had a history 
of verruca vulgaris of the skin. The eyelid lesion 
had been excised three times previously. The 
most recent excision and cryotherapy were per- 
formed three months before we examined the 
patient. The palpebral lesion measured 11 x 6 
mm and was adjacent to the upper punctum. 
There was also a 5-mm papilloma at the inferior 
corneoscleral limbus. Both lesions were ex- 
cised, and cryotherapy to —20 C was applied 
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Fig. 7 (Migliori and Putterman). Patient 1. Postop- 
erative appearance after medial canthal exenteration, 


cryotherapy, and reconstruction. 
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Fig. 6 (Migliori and Putterman). Patient 1. Patho- 
logic specimen of recurrent lacrimal sac papilloma. 
Note koilocytosis (hematoxylin and eosin, x 100). 


with a double freeze-thaw technique. The diag- 
nosis based on pathologic evidence was squa- 
mous papilloma. 

Four months later, there was a 3.5 X 2.5-mm 
recurrence of the mass near the upper punctum. 
The patient returned seven months later com- 
plaining of epiphora. The lesion now measured 
6 X 4 X 3 mm and covered the punctum. The 
papilloma was excised and cryotherapy repeat- 
ed. The pathologic features were identical to 
those of the previous specimen. 

Another recurrence eight months later oblit- 
erated the upper punctum, and probing of the 
lower punctum indicated that the tumor ex- 
tended into the lower canaliculus. The lower 
canaliculus was slit open, and cryotherapy was 





Fig. 8 (Migliori and Putterman). Patient 2. Initial 
appearance of recurrent papilloma on nasal palpe- 
bral conjunctiva of left upper eyelid. 
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Fig. 9 (Migliori and Putterman). Patient 2. Second 
recurrence of papilloma 18 months after excision and 
cryotherapy. 


applied directly to the tumor. The histologic 
features were again identical to those of the 
previous specimens. 

The tumor recurred 18 months later (Fig. 9). 
Dacryocystography disclosed a mass in the lac- 
rimal sac with complete obstruction of the na- 
solacrimal duct (Fig. 10). A dacryocystectomy 
was performed combined with cryotherapy to 
—20 C with a double freeze-thaw technique 
(Fig. 11). A conjunctivorhinostomy was then 
performed, and a Jones tube was inserted. The 
pathologic features of the tumor were those of a 
transitional cell papilloma (Fig. 12). A granulo- 
ma was excised from around the Jones tube 
several months later, but there has been no 
recurrence of the papilloma in 55 months of 
follow-up (Fig. 13). 


Discussion 





Squamous papillomas are typically benign 
lesions that develop from a focus of epithelial 
hyperplasia. They may occur on the conjuncti- 
va, in the lacrimal sac, and in the nose and 
paranasal sinuses. Conjunctival lesions have 
been associated with verrucae of the skin and 
genitalia. A viral cause has been proposed for 
some conjunctival papillomas.*” 

Microscopically, these lesions may be com- 
posed of branching fronds that emanate from a 
pedunculated base. Each of these fronds has a 
central fibrovascular core, which is covered by 
an intact basement membrane and acanthotic, 
nonkeratinizing, stratified squamous epitheli- 
um. This growth pattern is termed exophytic 
and is the usual configuration of conjunctival 
papillomas. 





Fig. 10 (Migliori and Putterman). Patient 2. Dacryo- 
cystogram shows dilated lacrimal sac with filling 
defects and complete obstruction at the junction of 
the lacrimal sac and duct (arrow). 


In inverted papillomas, areas of the acanthot- 
ic surface epithelium invade the stroma. Al- 
though rarely seen in conjunctival papillomas, 
this structure is more commonly seen in papil- 
lomas of the lacrimal sac, nose, and paranasal 
sinuses. This may be because of the confined 
space in which they are growing, which pre- 
vents exophytic growth and forces the prolif- 
erating epithelium to invade the underlying 
stroma. Occasionally, growth may be in a com- 
bination of exophytic and inverted patterns, 
which is termed a mixed pattern. 

There is typically an orderly arrangement to 
the cells but there may be mild to severe atypia, 
dysplasia, or foci of carcinoma in situ. 

Papillomas of the conjunctiva typically occur 
in children and young adults. They are usually 
unilateral and located in the inferior fornix but 
may also develop at the corneoscleral limbus, 
caruncle, or semilunar fold. They are rarely 
multicentric and may even be bilateral. Con- 
junctival papillomas have been seen in siblings‘ 
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Fig. 11 (Migliori and Putterman). Patient 2. Left, Intraoperative photograph shows tumor filling the lacrimal 


sac. Right, Lacrimal sac with tumor excised. 


and associated with verrucae of the skin. Lass 
and associates’ reported that 24 of 40 conjuncti- 
val papillomas examined histologically showed 
koilocytosis typical of viral papillomas. Two of 
these lesions also had viral antigens.” 

Conjunctival lesions usually exhibit an exo- 
phytic growth pattern, but there have been case 
reports of inverted conjunctival papillomas. 
Three cases of inverted papilloma of the con- 
junctiva reported by Streeten and associates? 
were unifocal and unilateral and did not recur 
after excision. 

Canalicular papillomas are rare and are not 
usually associated with conjunctival or lacrimal 
sac lesions. Williams, Ilsar, and Welham’ re- 
ported three cases of canalicular papilloma and 
reviewed 12 others. All were benign lesions, 
and all three of their cases were squamous 
papillomas. One patient was initially thought 
to have a conjunctival papilloma, but the tu- 
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Fig. 12 (Migliori and Putterman). Patient 2. Patho- 
logic specimen of lacrimal sac papilloma (hematoxy- 
lin and eosin, X40). 





mor recurred in the canaliculi and lacrimal 
sac. The cell structure in the lacrimal sac 
lesion remained squamous and did not trans- 
form into a transitional cell type as occurred 
in our Patient 2. 

Benign epithelial papillomas constitute 40% 
of all neoplasms of the lacrimal drainage sys- 
tem. These lesions are most likely of the invert- 
ed type. They may be primary lesions or may 
develop on nasal or sinus mucosa.’ 

Ryan and Font’ classified lacrimal sac papillo- 
mas by their cell type and growth pattern. They 
described three types: squamous cell papillo- 
mas consisting of acanthotic, stratified squa- 
mous epithelium; transitional cell papillomas, 
which are composed of stratified columnar epi- 
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Fig. 13 (Migliori and Putterman). Patient 2. Postop- 
erative appearance with functional Jones tube in 
place. 
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thelium with scattered goblet cells similar to 
normal lacrimal sac epithelium; and mixed cell 
papillomas, which show a mixture of squamous 
and transitional cell types. All three types of 
papilloma can have exophytic, inverted, or 
mixed growth patterns. 

In the series by Ryan and Font,’ none of 
the exophytic lesions developed into carcino- 
mas, but seven of 12 tumors with either in- 
verted or mixed growth patterns showed foci 
of carcinoma. 

In our Patient 1, there was extensive dyspla- 
sia of the papilloma within the lacrimal sac but 
no evidence of malignancy. Koilocytosis was 
present within the lacrimal sac tumor, which 
suggests that this was a viral papilloma. The 
tumor of Patient 2 showed transformation to an 
inverted papilloma within the lacrimal sac with 
no malignant cells seen, but there was no evi- 
dence of koilocytosis in any of the pathologic 
specimens examined. 

Both of our patients were initially thought to 
have medial conjunctival papillomas, but the 
tumors recurred several times after excision. In 
each case, recurrences involved the punctum 
and the lesions extended into the lacrimal sac. 
Because of the aggressive nature of these le- 
sions, it was necessary to exenterate the lacri- 
mal sac and canaliculi to eradicate the papillo- 
mas. One of our patients also had a history of 
verruca vulgaris, which supports a viral cause 
of the conjunctival lesions. 

Recurrences of conjunctival papillomas after 
excision are common. Several adjunctive thera- 
pies to reduce the incidence of recurrence have 
been described. Cryotherapy’ and irradiation 
with the carbon dioxide laser" have both been 
suggested, but such techniques have not been 
universally successful in preventing recurrenc- 
es. We have found cryotherapy applied to —20 


C in a double freeze-thaw application to be the 
most effective technique. Despite treatment 
with cryotherapy, both of our patients had 
recurrences, which indicates the virulence of 
these lesions. Excision with wide surgical mar- 
gins combined with cryotherapy was necessary 
to eradicate the tumors. The aggressiveness of 
these lesions must be recognized before surgi- 
cal intervention, and careful complete excision 
of all involved tissue is necessary to reduce the 
risk of recurrence. 
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OPHTHALMIC MINIATURE 
As he walked, he was also in the habit of lifting his eyes but not his head 
to spy out what might just possibly be hiding behind the windows. By the 
time he got to the end of a street he would feel dizzy from moving his eyes 


around so much. 


Naguib Mafouz, Palace Walk 


Translated from Arabic by W. M. Hutchins and O. E. Kenny 


New York, Doubleday, 1989 


Human Papillomavirus Type 18 in Conjunctival 


Intraepithelial Neoplasia 


Simeon A. Lauer, M.D., James S. Malter, M.D., and J. Ralph Meier, M.D. 


Human papillomaviruses are oncogenic vi- 
ruses that have been found in a variety of 
epithelial neoplasias. We sought to confirm 
their presence in conjunctival intraepithelial 
neoplasia. Five tumors were studied with a 
polymerase chain-reaction assay designed to 
detect the E6 region of human papillomavirus 
types 16 and 18. Human papillomavirus type- 
16 DNA was found in four of the five tumors, 
including two tumors that contained both 
type-16 and type-18 DNA. Viral DNA was not 
present in the fifth tumor. 


The cunicat and histopathologic features of 
nonpigmented conjunctival and corneal epithe- 
lial neoplasias were classified by Pizzarello and 
Jakobiec in 1978.’ They adopted the nomencla- 
ture of anogenital epithelial neoplasias, which 
have similar histopathologic characteristics. In 
a conjunctival or corneal intraepithelial neo- 
plasm, dysplastic cells are confined to the epi- 
thelium. When these cells have invaded the 
epithelial basement membrane, the tumor is 
considered to be a squamous cell carcinoma. 
Human papillomaviruses are oncogenic vi- 
ruses that are present in up to 90% of anogeni- 
tal epithelial neoplasms.* Their presence has 
recently been demonstrated in conjunctival ep- 
ithelial neoplasms’ and in a squamous cell car- 
cinoma of the eyelid.’ Papillomaviruses induce 
tumor formation in animals’ and malignant 
transformation of cell cultures.° The mecha- 
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nism of oncogenesis is not completely under- 
stood.’ 

Human papillomaviruses are divided into 
types based on homologous characteristics of 
the DNA sequences." In the anogenital region, 
types 16” and 18” have been found predomi- 
nantly in carcinomas." Thus far, human papil- 
lomavirus type 16 is the only type demonstrat- 
ed in conjunctival epithelial neoplasms.’ In this 
study, we confirmed the presence of human 
papillomavirus DNA in conjunctival intraepi- 
thelial neoplasia. Human papillomavirus type 
18 was present in two of these tumors. 


Material and Methods 


Specimens for study were collected from for- 
malin-fixed, paraffin-embedded tissue. The 
pathologic characteristics were reviewed and 
the histopathologic diagnosis confirmed for 
each block by one of us (J.R.M.). Five sections, 
10 pm thick, were removed with a clean micro- 
tome blade and placed in a microcentrifuge 
tube under sterile conditions. Paraffin was re- 
moved with two xylene extractions, and xylene 
was removed with 95% ethanol. The tissue was 
pelleted, residual ethanol was removed, and 
the specimen was vacuum dried for five minutes 
before resuspension in 100 wl of water. The 
specimen was boiled for 20 minutes and the 
DNA content determined by spectrophotome- 
try. Approximately 2.0 ug of total nucleic acid 
was used for the polymerase chain-reaction 
assay. 

The polymerase chain-reaction assay was 
performed in a total volume of 50 pl. Buffer 
consisted of 17.0 mM of ammonium sulfate, 
67.0 mM of Tris-HCl pH 8.5, 10.0 mM of 2- 
mercaptoethanol, and 170 pg/ml of bovine 
serum albumin. Magnesium chloride 7.0 mM, a 
biologic detergent composed of various poly- 
oxyethylene ethers and other surface-active 
compounds (Triton-X 100, Sigma Chemical Co., 
St. Louis, Missouri) 0.1%, deoxynucleotides 
(1.5 mM each), and three units of Taq DNA 
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polymerase (Promega, Madison, Wisconsin) 
were added to each reaction mixture. Each 
specimen was run with type-16 and type-18 
oligonucleotide (20 base) primers synthesized 
according to the sequences reported by Shibata 
and associates.” 

Aliquots (1 pg) of DNA extracted from SiHa 
and HeLa cell culture lines were used as posi- 
tive controls for human papillomavirus types 
16 and 18, respectively. Solutions and primers 
without DNA served as negative controls. 

Amplification consisted of denaturation for 
one minute at 93 C, annealing for one minute at 
47 C, and extension for 30 seconds at 72 C. The 
amplification process was continued for 35 cy- 
cles. Two separate 10-pl aliquots from each of 
the amplification products were loaded on an 
ethidium bromide-stained 2% agarose gel, sep- 
arated by electrophoresis for 45 minutes at 100 
V, and transferred to a nylon membrane. 

Each amplification product was hybridized 
independently with human papillomavirus type 
16 or 18 oligonucleotide (40 base) probes as 
described by Shibata and associates.” Prehy- 
bridization was performed for three hours at 42 
C in 50% formamide, five times the standard 
concentration of sodium chloride, sodium phos- 
phate, ethylene-diaminetetraacetic acid (EDTA) 
buffer, 0.1% Denhardt’s solution, 10 mg/ml of 
salmon-sperm DNA, and 1% glycine. Hybridi- 
zation was performed for 24 hours at 42 C in 
50% formamide, five times the standard con- 
centration of sodium chloride, sodium phos- 
phate, EDTA buffer, 10 mg/ml of salmon-sperm 
DNA, and 1% sodium dodecyl sulfate. Mem- 
branes were washed with two times the stan- 
dard concentration of sodium chloride, sodium 
citrate buffer sequentially at room temperature, 
37 C, and 42 C until background radioactivity 
was undetectable. Autoradiography with Ko- 
dak X-AR film and two intensifying screens was 
performed for three to 12 hours at —70 C. 


Results 


We studied five conjunctival intraepithelial 
neoplasms (Table). Representative autoradio- 
grams for three of the tumors showed the pres- 
ence of type-16 (Fig. 1) and type-18 (Fig. 2) 
DNA. In Figure 1, the amplified products were 
hybridized with the human papillomavirus 
type-16 probe. In Figure 2, the type-18 probe 
was used for hybridization. Type-16 primers 


TABLE 
VIRAL DNA IN CONJUNCTIVAL INTRAEPITHELIAL 
NEOPLASMS 


HUMAN PAPILLOMAVIRUS DNA 


SPECIMEN NO. TYPE 16 TYPE 18 


1 Absent Absent 
2 Present Present 
3 Present Absent 
4 Present Absent 
5 Present Present 


were used for amplification in odd-numbered 
lanes, and type-18 primers were used in even- 
numbered lanes. 

DNA extracted from the SiHa and HeLa cer- 
vical cell lines, which are known to contain 
human papillomavirus DNA, were used as posi- 
tive controls. The SiHa DNA, which contains 
type 16, was used in lane 1. In lane 2, HeLa 
DNA, which contains type 18, was used. These 
positive controls yielded a strong single band 
of the expected size (109 base pairs) as visual- 
ized after agarose gel electrophoresis. These 
amplified fragments hybridized strongly with 
appropriate probes. A band was not always 
visible in the agarose gel for the specimens but 
the autoradiographic bands corresponded pre- 
cisely with those of the positive control. No 
DNA was added to the negative controls in 
lanes 3 and 4. Autoradiography continued to 
yield negative results even after prolonged ex- 
posure. 

Amplified DNA from the first specimen was 
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Fig. 1 (Lauer, Malter, and Meier). Southern blot 
hybridization of polymerase chain reaction product 
with human papillomavirus type-16 *P-radiolabeled 
oligonucleotide probe. Type-16 primers were used in 
odd-numbered lanes, and type-18 primers were used 
in even-numbered lanes. The primers were incubated 
with the following: SiHa DNA (lane 1), HeLa DNA 
(lane 2), without DNA (lanes 3 and 4), specimen 1 
(lanes 5 and 6), specimen 2 (lanes 7 and 8), and 
specimen 3 (lanes 9 and 10). Lanes 1 (type 16, 
control), 7, and 9 contain type-16 DNA. 
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Fig. 2 (Lauer, Malter, and Meier). Southern blot as 
in Figure 1 hybridized with human papillomavirus 
type-18 probe. Lanes 2 (type 18, control) and 8 
contain type-18 DNA. 


subjected to electrophoresis in lanes 5 and 6. 
No band was visualized with either papilloma- 
virus probe even after prolonged exposure. The 
amplification product from the second speci- 
men hybridized strongly with the type-18 
probe (Fig. 2, lane 8), which showed the pres- 
ence of human papillomavirus type-18 DNA. A 
weaker band was also seen with the probe 
specific for type-16 DNA (Fig. 1, lane 7). The 
amplification product from the third specimen 
hybridized strongly with the type-16 probe 
(Fig. 1, lane 9) but not with the probe for type 
18 (Fig. 2, lane 10). 

The fourth specimen was strongly positive 
for human papillomavirus type 16 and did not 
hybridize with the type-18 probe. The fifth spec- 
imen hybridized strongly with both probes. 


Discussion 


Human papillomaviruses are epitheliotropic 
oncogenic viruses.” They have been found in a 
variety of epithelial neoplasias, including more 
than 90% of uterine cervical carcinomas.” Hu- 
man papillomavirus DNA induces malignant 
transformation of cultured cells in vitro.’ The 
ability to transform cultured cells has been 
traced to the E6 and E7 early open-reading 
frames of the human papillomavirus genome.” 
The E6-encoded transforming proteins confer 
tumorigenicity. The E7-encoded proteins con- 
fer malignant growth properties. There is evi- 
dence that E6- and E7-transforming proteins 
interact with nuclear proteins.“ Alternatively, 
the E6-encoded protein may be a hormone- 
receptor protein,” which is consistent with the 
hormone dependence of some human papillo- 
mavirus-transformed cells.” 

Human papillomaviruses are divided into 
types based on homologous characteristics of 


Human Papillomavirus in Intraepithelial Neoplasia 25 


their DNA sequences.* Low-risk types such as 6 
and 11 are found in premalignant and benign 
tumors.” These types have been identified in 
conjunctival papillomas." High-risk types 
such as 16 and 18 are more common in carcino- 
mas.” 

The E6 region of types 16 and 18 differs from 
that of other types.” The potential for malig- 
nant transformation may be linked to the E6* 
intron, which is unique to these types. Shibata 
and associates” have developed a polymerase 
chain-reaction assay that is specifically de- 
signed to identify the E6 region of human 
papillomavirus types 16 and 18. 

In a polymerase chain-reaction assay (Fig. 3), 
target DNA is amplified by the enzyme DNA 
polymerase.” This process starts with the dena- 
turation of double-stranded DNA into two sin- 
gle strands. Two oligonucleotide primers hybri- 
dize to single-stranded complementary regions 
of the target DNA. DNA polymerase then ex- 
tends the primer by using the double-stranded 
region of the target DNA as a template. The 
newly synthesized double-stranded DNA is de- 
natured and the cycle repeated. With each cy- 
cle, the amount of target DNA is doubled. After 
20 to 40 cycles, a small quantity of target DNA 
can be replicated a billion times.” As little as 
100 attograms of target DNA can be detected 
(Pietro Lampertico, M.D., Tulane University 
College of Medicine, New Orleans, Louisiana, 
unpublished data) when the assay is coupled 
with Southern blotting” as in this study. 

The target DNA is identified by hybridization 
with a probe. The probe is a radiolabeled oligo- 
nucleotide that is complementary to a unique 
internal region of the amplified target DNA. 
The presence of bound probes is demonstrated 
by autoradiography (Figs. 1 and 2). 

We used a polymerase chain reaction to dem- 
onstrate the presence of human papillomavirus 
DNA in four of five conjunctival intraepithelial 
neoplasms. McDonnell, Mayr, and Martin’ re- 
ported finding human papillomavirus type-16 
DNA in nine of 13 (69%) conjunctival intraepi- 
thelial neoplasms and in three conjunctival 
squamous cell carcinomas. The two studies 
combined found human papillomavirus DNA in 
13 of 18 (72%) conjunctival intraepithelial neo- 
plasms. 

In our study, human papillomavirus type 18 
was found in two tumors. Type 16 was found in 
four tumors including two tumors that contain- 
ed both types. The significance of finding both 
types in the same tumor is not known.” 

We provide evidence for the presence of hu- 
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Denaturation 93C 


Annealing 47C 


Extension 72C 


Fig. 3 (Lauer, Malter, and Meier). Schematic dia- 
gram of the polymerase chain-reaction sequence. 
Top, Step 1. Double-stranded target DNA is dena- 
tured to single-stranded DNA at 93 C for one minute. 
Middle, Step 2. Oligonucleotide primers complemen- 
tary to flanking regions of the target DNA are allowed 
to anneal at 47 C for one minute. Bottom, Step 3. 
Primers are extended by the enzyme DNA polymer- 
ase by using the single-stranded target DNA as a 
template. 


man papillomavirus type-18 DNA. The band 
produced by the tumor we studied was identical 
to that produced by DNA extracted from the 
type 18-containing HeLa cell line. The assay 
produced no amplification product when no 
DNA was added, which confirms that the target 
DNA was not a contaminant in the reagents. 
The first tumor did not produce an amplifica- 
tion product, which confirms that the contami- 
nating DNA was not added during processing 
of the specimens. The third specimen was ex- 
clusively positive for human papillomavirus 
type 16, confirming that cross-hybridization 
did not occur. 

The fifth tumor studied had equally strong 
bands with both type-16 and -18 probes. This 
specimen, therefore, contained both types. The 
weak band that developed (Fig. 1, lane 7) prob- 
ably represents low-level type-16 infection. 


July, 1990 


Whether human papillomavirus DNA plays 
an active role in the development of conjuncti- 
val intraepithelial tumors cannot be stated until 
the mechanism of papillomavirus oncogenesis 
is better understood. 
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OPHTHALMIC MINIATURE 
It was an old woman’s room, and above the smell of beeswax and the faint 
summer scent from a bowl of pot-pourri on the Pembroke table, his 
sensitive nose could detect a whiff of the sour smell of old age. Their eyes 
met and held. Hers were still remarkable, immense, well spaced and heavily 
lidded. They must once have been the focus of her beauty, and although 
they were sunken now, he could still see the glint of intelligence behind 


them. 


P. D. James, A Taste for Death 


New York, Alfred A. Knopf, 1986, p. 96 


Optic Disk Elevation in Down’s Syndrome 


Robert A. Catalano, M.D., and John W. Simon, M.D. 


Of five children who had Down’s syndrome 
with optic nerve head elevation, without asso- 
ciated intracranial lesions, three underwent 
enhanced computed tomography for which no 
abnormalities were found. Partial, complete, 
or intermittent resolution of the optic disk 
elevation occurred in three children. In none 
of the children were retinal vessel dilation, 
splinter hemorrhages, optic nerve drusen, 
subsequent optic atrophy, or apparent visual 
loss noted. All of the children were hyperopic, 
but only one child had a hyperopia of greater 
than 3.50 diopters. 


Aurnoucu associateD ocular abnormalities 
are frequent, optic nerve abnormalities are rare 
in Down's syndrome.’ The only consistent find- 
ing has been a hyperemic appearance of the 
optic disk believed to be secondary to an in- 
creased number of vessels crossing the disk 
margin.” Optic nerve hypoplasia has been re- 
ported in three patients with Down’s syn- 
drome,** and an optic nerve glioma in one child 
with Down’s syndrome.’ Down’s syndrome has 
not been associated with optic disk drusen or 
optic nerve inflammation. 

We treated five children with Down’s syn- 
drome and optic disk elevation. In all patients 
the chromosomal abnormality (trisomy 21) was 
confirmed by karyotyping. 


Case Reports 


Case 1 


A 58-month-old girl was first seen because of 
an intermittent esotropia. Her medical history 
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was notable for a sinus venosus atrial septal 
defect with right atrial and right ventricular 
hypertrophy and partially anomalous pulmo- 
nary venous drainage. Refraction disclosed hy- 
peropia in each eye (spherical equivalent in 
diopters, +2.50). Both optic nerves appeared 
elevated with a slight obscuration of the vessels 
at the disk margin, but without small vessel 
dilation or retinal hemorrhages (Fig. 1). Using 
projected Allen pictures, visual acuity in each 
eye measured 20/40. Results of the neurologic 
examination were unchanged from previous 
yearly examinations. Follow-up four months 
later showed apparent resolution of disk eleva- 
tion in the right eye and decreased elevation in 
the left eye. Nine months after the first visit the 
right optic nerve again appeared elevated and 
the elevation of the left nerve was more pro- 
nounced. At no time were the vessels at the 
surface of the disk obscured and no splinter 
hemorrhages or vessel dilation was noted. Over 
the next 28 months examination results did not 





Fig. 1 (Catalano and Simon). Elevated optic nerve 
head in the left eye of Patient 1. Note the absence of 
small vessel dilation or hemorrhages, and the preser- 
vation of the physiologic cup. 
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Fig. 2 (Catalano and Simon). Elevated optic nerve 
head in the left eye of Patient 2. Vessels appear 
obscured at the disk margin without vessel dilation or 
hemorrhages. 


change. No optic nerve drusen or atrophy be- 
came apparent. 


Case 2 

A 42-month-old girl had esotropia and am- 
blyopia of the right eye. A persistent patent 
ductus arteriosus had been noted on echocardi- 
ography, and respiratory arrest had occurred in 
the neonatal period. Refraction disclosed a 
moderate hyperopia, greater in the right eye 
than the left eye (spherical equivalent in diop- 
ters, +5.25 in the right eye; +4.50 in the left 
eye). Both optic disks appeared symmetrically 
elevated without vessel dilation, hemorrhages, 
or retinal folds (Fig. 2). Enhanced computed 
tomography demonstrated no masses or areas 
of abnormal enhancement. By 73 months of age 
the patient’s refraction had not appreciably 
changed and no neurologic deficits had de- 
veloped. The optic nerve head, however, no 
longer appeared elevated and no optic nerve 
drusen were evident (Fig. 3). Using projected 
Allen pictures, visual acuity was R.E.: 20/40 
and L.E.: 20/30. 


Case 3 
A 10-month-old boy had nystagmus and eso- 
tropia and amblyopia of the right eye. His 
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Fig. 3 (Catalano and Simon). Resolution of optic 
nerve head swelling in the left eye of Patient 2, 31 
months after first examination. 


medical history disclosed Hirschsprung disease 
for which a colostomy was performed at 6 
months of age. Cardiac examination at that 
time, including echocardiography, disclosed no 
abnormalities. Refraction disclosed hyperopia 
(spherical equivalent in diopters, +3.50 in the 
right eye; +3.25 in the left eye). Both optic disks 
appeared elevated with slight obscuration of 
the retinal vessels at the disk margins. No 
vessel dilation or hemorrhages at the disk mar- 
gin were noted (Fig. 4). Enhanced computed 
tomography demonstrated no areas of enhance- 
ment or evidence of a space-occupying lesion. 
The patient was examined on 11 occasions 
during the next 30 months. No engorgement of 
the retinal vessels or splinter retinal hemor- 
rhages were ever noted. When the patient was 
26 months of age partial resolution of the optic 
disk elevation was first noted, but a slight 
elevation of both optic nerves has remained. 
Verbal visual acuity was not attainable, but 
visual behavior has not deteriorated during 
follow-up. The amblyopia of the right eye was 
treated with occlusion therapy and no fixation 
preference remains. 


Case 4 

An 11-month-old boy was seen because of 
nystagmus. A cardiac examination when the 
patient was 2 months of age had demonstrated 
no evidence of congenital heart disease. Refrac- 
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Fig. 4 (Catalano and Simon). Optic disk elevation 
without vessel dilation or hemorrhages in the left eye 
of Patient 3. 


tion disclosed a minimal hyperopia (spherical 
equivalent in diopters, 1.75) in each eye. No 
structural abnormalities of the eyes existed ex- 
cept for bilateral elevated optic nerves. No 
vessel dilation, splinter hemorrhages, or retinal 
striae were noted (Fig. 5). Neurologic examina- 
tion and enhanced computed tomography dem- 
onstrated no evidence of a space-occupying 
lesion. Follow-up over the next 19 months 
disclosed no change in the appearance of the 
optic nerves. No apparent visual deficits have 
developed. 


Case 5 

An infant girl was noted at birth to have 
bilateral cortical cataracts. A cardiac examina- 
tion, including echocardiography, electrocardi- 
ography, and chest radiography, performed 
when the patient was 3 days of age, demonstrat- 
ed no congenital heart disease. A lensectomy, 
posterior capsulectomy, and anterior vitrec- 
tomy were performed on the left eye at 7 days of 
age and on the right eye at 14 days of age. 
Aphakia was corrected in each eye seven days 
after surgery with a silicone contact lens. Be- 
cause of nystagmus and an alternating esotro- 
pia, first noted at 6 months of age, the patient 
underwent a recession of both medial recti 
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Fig. 5 (Catalano and Simon). Massive disk elevation 
without hemorrhages in the right eye of Patient 4. 


muscles at 12 months of age. Examination dem- 
onstrated no abnormality of either optic nerve 
until 24 months of age, at which time the right 
optic nerve appeared elevated, without evi- 
dence of vessel dilation or hemorrhage at the 
disk margin. Aphakic correction in each eye 
was spherical equivalent in diopters +18.00. 
Follow-up six months later showed no change 
in the appearance of either optic nerve and 
no fixation preference for the left eye has 
developed. 


Discussion 


Computed tomography, performed in three 
children, disclosed no space-occupying lesions, 
and no child developed apparent neurologic or 
visual deficits in follow-up ranging from 6 to 41 
months. Partial, complete, or intermittent reso- 
lution of the optic disk elevation occurred in 
three children and the onset of the disk eleva- 
tion was noted in a fourth child. Disk elevation 
was unilateral in one child and asymmetric ina 
second child. In only one child could the onset 
of the disorder be accurately estimated, but two 
children were less than 1 year of age when this 
was first noted. The complete or partial resolu- 
tion of disk elevation in our two oldest patients 
suggests that this disorder may remit with age. 
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The differential diagnosis of optic disk eleva- 
tion includes papilledema, optic disk drusen, 
severe hyperopia, optic neuritis, and chronic 
venous congestion secondary to congenital 
heart disease. There was no basis for implicat- 
ing any rare cause of optic disk swelling such as 
uveitis, hypotony, infiltrative disorders, or or- 
bital tumors in any of our patients. 

Elevation of the optic disk is typically a late 
finding in papilledema. Retinal hemorrhages, 
exudates, and venous congestion are usually 
associated with this disorder; other indications 
of an expanding intracranial mass might also be 
expected.® These findings were absent in our 
patients. 

Drusen embedded beneath the surface of the 
optic disk are a frequent cause of anomalous 
disk elevation in children. The elevation associ- 
ated with disk drusen, however, does not ob- 
scure the retinal arterioles lying anterior to it, 
and the physiologic cup is usually absent. Fur- 
thermore, with optic nerve drusen, the most 
elevated portion of the disk is usually the cen- 
tral area, and the elevated disk often has an 
irregular border.® The elevation of the disk in 
our patients was more peripheral than central 
and in three of our patients the physiologic cup 
was not obscured. 

A rare type of disk elevation has been associ- 
ated with severe degrees of hyperopia. These 
disk elevations, although lacking true edema, 
can closely simulate some cases of moderate, 
subacute papilledema.® This optic nerve disor- 
der, however, is usually not progressive and 
variable resolution and recurrence of optic 
disk elevation might not be expected. Further- 
more, three of our patients had only moderate 
hyperopia. 

Another common cause of optic disk eleva- 
tion, optic neuritis, is usually associated with at 
least transient visual loss. There was no evi- 
dence of deterioration of vision in any of our 
patients. 

Optic disk elevation has also been described 
in children with cyanotic congenital heart dis- 
ease.’ Mild hypoxia can result in dilated, tortu- 
ous retinal vessels, retinal edema, and optic 
disk edema. These changes can occur in the 
absence of hypercapnia or increased cerebral 
spinal fluid pressure. Cyanotic congenital heart 
disease is usually associated with defects caus- 
ing shunting of blood from the right to the left 
side of the circulatory system. None of our 
patients had transposition of the great vessels, 
persistent truncus arteriosus, or tetralogy of 


Optic Disk Elevation in Down’s Syndrome 31 


Fallot. Two of our patients, however, had condi- 
tions that cause left to right shunts. In at least 
one of these two children right ventricular hy- 
pertrophy and pulmonary hypertension had 
developed, which had the potential for reversal 
of blood flow, systemic hypoxia, and optic disk 
edema. Disk elevation secondary to cyanotic 
congenital heart disease is less tenable in the 
three patients for whom cardiac examination 
disclosed no congenital heart disease, but a 
mild cardiopathy in these children may have 
been unrecognized. 

The cause of the disk elevation in patients 
with Down’s syndrome remains undetermined. 
Many of the ocular findings in Down’s syn- 
drome consist of hyperplasias.* All of our pa- 
tients were hyperopic. It may be that the associ- 
ation of a congenital excess of glia, or some 
other optic nerve constituent, in association 
with even a moderate hyperopia or hypoxia can 
lead to the appearance of optic disk swelling in 
Down’s syndrome. In those patients where the 
finding was transient or variable an unidenti- 
fied factor such as ocular hypotony, systemic 
hypertension, venous congestion, or the pa- 
tient’s cooperation with the examination may 
have been influential in the degree of optic 
nerve head elevation noted. The self-correction 
of an atrial or ventricular septal defect or a 
patent ductus arteriosus could explain the sub- 
sidence of the elevated disk in some children as 
they mature. 

These patients add to the diverse ocular 
findings in Down’s syndrome. The incidence of 
this finding is difficult to estimate from our 
referral-based pediatric ophthalmology prac- 
tices. These five children, however, constitute 
approximately 5% of the children with Down’s 
syndrome seen in our combined practices. Cli- 
nicians should be aware that the optic disk can 
be elevated in Down’s syndrome in the absence 
of an intracranial mass, disk drusen, or inflam- 
mation. This elevation may be transient and 
recurrent, and it is not associated with apparent 
visual loss. 
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OPHTHALMIC MINIATURE 
On the table beside the model were her spectacles—the spectacles that 
she put on as seldom as possible, owing to vanity, preferring to feel her way 
almost blindly sometimes, since she admitted to Henrietta that without 
them she was so short-sighted that she could hardly see a yard in front of 


her. 


Henrietta had nodded comprehendingly. She understood now the physi- 


cal reason for that blank and lovely stare. 


Agatha Christie, The Hollow 


New York, Berkley Books, 1974, p. 11 


Hazards of Laser Beam Reflections in Eyes Containing Gas 


Marc M. Whitacre, M.D., and Martin A. Mainster, M.D. 


Three patients suffered photic or thermal 
laser injuries at unintended sites because of 
reflection from gas-fluid interfaces in eyes 
containing gas. Fresnel’s equations predict the 
amount of light transmitted or reflected at 
optical interfaces. Application of Fresnel’s 
equations demonstrate that significant laser 
reflection occurs at gas-fluid or fluid-gas inter- 
faces, especially at high angles of incidence. 
Photocoagulation across gas~fluid or fluid-gas 
interfaces should be avoided to reduce the risk 
of unintended damage from reflected light. If 
photocoagulation must be performed across 
an interface, the surgeon should minimize the 
angle of incidence of the treatment laser 
beam, use a divergent beam, and consider the 
location and intensity of the reflected beam. 
Because of the higher phototoxicity of blue 
light, photocoagulation with blue-green la- 
sers across gas~fluid or fluid-gas interfaces is 
undesirable. Proper polarization of the treat- 
ment laser beam may significantly reduce la- 
ser reflectance. 


Inrraocuar Gas is commonly used in the 
repair of simple or complicated retinal detach- 
ments. Laser photocoagulation is often used 
with intraocular gas for retinopexy of retinal 
breaks and panretinal photocoagulation. One 
of us (M.M.W.) has observed that the laser 
beam is reflected off the gas-fluid or fluid-gas 
interface in eyes containing gas. 
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Case Reports 


Case 1 

A 12-year-old boy with retinopathy of pre- 
maturity developed a recurrent rhegmatoge- 
nous retinal detachment complicated by intra- 
vitreal and _  epiretinal membranes. He 
underwent trans pars plana vitrectomy and 
gas-fluid exchange with retinal cryopexy. Post- 
operatively the intravitreal gas migrated sub- 
retinally because of persistent retinal traction 
from epiretinal membranes. A trans pars plana 
lensectomy, membrane peeling, and repeat gas- 
fluid exchange were performed. The subretinal 
gas was evacuated and a zone of extensive 
peripheral retinopexy was created by photoco- 
agulation. A blue-green argon laser indirect 
ophthalmoscope was used to apply 1,610 le- 
sions with a spot size of approximately 350 pm, 
an output power of 350 to 700 mW, and an 
exposure duration of 0.05 to 3.00 seconds. 
Postoperatively, the patient had severe ery- 
thropsia for two days. 


Case 2 

A 77-year-old man had a retinal detachment 
from multiple, large retinal tears in the superior 
and inferior quadrants. He underwent scleral 
buckling, trans pars plana vitrectomy, retinal 
cryopexy, and gas-fluid exchange. Postopera- 
tively the patient had a recurrence of a small, 
inferior retinal detachment associated with a 
visible retinal hole at the 5 o’clock meridian. 
Repeat gas-fluid exchange was performed with 
perfluoropropane. When the gas bubble had 
expanded to fill the entire vitreous cavity, 
photocoagulation was applied to the inferior 
retina. Photocoagulation was performed with 
630-nm red laser light using a panfunduscope 
lens, a beam diameter of 100 pm, and an expo- 
sure duration of 0.5 to 3.0 seconds. A total of 
350 spots were applied. During photocoagula- 
tion it was noted that the treatment laser beam 
was reflected from the surface of the retina to a 
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zone slightly inferonasal to the optic disk. The 
diameter of the reflected beam was approxi- 
mately 1,500 wm. Several weeks postopera- 
tively the patient had a region of pallor in the 
area of the fundus struck by the reflected beam, 
consistent with laser photocoagulation. 


Case 3 

A 48-year-old woman with proliferative dia- 
betic retinopathy, a tractional retinal detach- 
ment, and a chronic vitreous hemorrhage un- 
derwent placement of an encircling band, pars 
plana vitrectomy, membrane peeling, gas-fluid 
exchange, and endophotocoagulation. Endo- 
photocoagulation of the retina posterior to the 
apex of the band occasionally resulted in the 
production of two burns, one at the incident 
retina on the band and another at a site posteri- 
or to the band. 


Material and Methods 


Light is either reflected or transmitted when 
it strikes an optical interface. Snell’s law relates 
the directions of incident and transmitted light 
rays. Fresnel’s equations determine the per- 
centage of reflected and transmitted light.” 

For light rays with an electric field polarized 
perpendicular to the plane of incidence, the 
reflectance (R,, the ratio of the reflected to the 
incident power) is: 


7 = cos O, — n, cos = 
R= |S 


n; cos 9, + n, cos 6, 

In this equation n, is the index of refraction of 
the material the incident ray passes through; 0, 
is the angle of incidence; n, is the index of 
refraction of the material through which the 
transmitted ray passes; and 0, is the angle of 
transmission. Both the angle of incidence and 
the angle of transmission are formed by the 
light ray and a line perpendicular to the plane 
of incidence. 

The reflectance of light rays with an electric 
field polarized parallel to the plane of incidence 
(Rp is: 


R, = (208 9; — n; cos 9)” 
i n; cos O, + n, cos 9, 


The reflectance of nonpolarized light is: 


R, = Y(R, + R). 


For light polarized perpendicular to the plane 
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of incidence, the transmittance (T, , the ratio of 
the transmitted to incident power) is: 


T = (28 O, 2n; cos O; : 
i n; cos 9,/ \n; cos 8, + n, cos 9,/ ` 


The transmittance of light polarized parallel to 
the incident plane (T;) is: 


T = (meos 9) (____2n, cos O; _\’ 
l N; COS O; Nn; COS 0, = n, COS O; l 


The transmittance of nonpolarized waves (T,) 
is: 
Ta = (T, + Tp) 


These equations show that reflectance and 
transmittance depend not only on the indices of 
refraction of the incident and transmitting me- 
dia but also on the angle of incidence and the 
polarization of the incident light. Reflectances 
increase and transmittances decrease as the 
angle of incidence increases. Light with an 
electrical wave that is perpendicular to the 
reflecting surface is reflected most; light with 
an electrical wave parallel to the reflecting 
surface is reflected least; and unpolarized light 
waves are reflected an intermediate amount. 
Passage through a fiberoptic cable depolarizes 
light, so the laser beams generated by common- 
ly available ophthalmic delivery systems are a 
form of unpolarized light. 


Results 


There are four common situations in which 
reflections off gas-fluid or fluid-gas interfaces 
occur during photocoagulation. Reflection from 
a gas-fluid meniscus in an eye of a supine 
patient is encountered when a laser is directed 
across a gas-fluid interface at the retina beneath 
the fluid. If the fluid meniscus is low in the eye 
high-intensity reflections are unlikely, espe- 
cially if the laser beam is directed through the 
pupil (Fig. 1). As the level of the fluid increases 
the angle of incidence of the laser beam to the 
fluid level increases, and significant reflections 
are more probable, especially during endo- 
photocoagulation (Fig. 2). 


Reflection from a gas-fluid meniscus in a 
horizontal eye is commonly encountered dur- 
ing transpupillary photocoagulation with a slit- 
lamp or indirect ophthalmoscope delivery sys- 
tem. When the fluid meniscus is near the level 
of the pupil the angle of incidence is high and 
substantial laser reflections may occur (Fig. 3). 
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Fig. 1 (Whitacre and Mainster). Laser beam reflec- 
tion off a gas-fluid meniscus in an eye of a supine 
patient. Hf the angle of incidence is 40 degrees, 2.4% 
of the laser energy incident on the gas-fluid inter- 
faces is reflected. 


Reflection from a fluid-covered structure is 
encountered in both transpupillary and trans 
pars plana photocoagulation. Most commonly 
the reflecting structure is the fluid-covered reti- 
na, although reflections could also occur from 
other structures within the gas-containing por- 
tion of the eye, such as ciliary processes or 
retinal tacks. Directing the beam to the anterior 
portion of the retina produces a high angle of 
incidence, especially during endophotocoagu- 
lation (Fig. 4). Any distortion of the shape of 
the eye, as produced by-scleral depression or 
scleral banding or buckling, will decrease the 
angle of incidence on the anterior portion or 
apex of the indentation and will increase the 
angle of incidence posterior to the apex of the 
indentation (Fig. 5). As described in Case 3, two 
photocoagulation burns occurred with one dis- 
charge of an endophotocoagulation laser when 
performing photocoagulation on the posterior 
edge of buckled fluid-coated retina in an eye 
containing gas. 

Reflection from a fluid-gas meniscus is en- 
countered when performing transpupillary slit- 
lamp or indirect photocoagulation on eyes 
containing less than a 50% gas fill (Fig. 6). 
Significant reflection occurs over a narrower 
range of angles of incidence at fluid-gas than 
gas-fluid interfaces (Fig. 7). Since high angles 


Laser Beam Reflections 35 





Fig. 2 (Whitacre and Mainster). Laser beam reflec- 
tion off a gas-fluid meniscus in an eye of a supine 
patient. If the angle of incidence is 65 degrees, 8.8% 
of the laser energy incident on the gas-fluid interface 
is reflected. 


+ 


of incidence are needed to visualize anywhere 
but the most superior portion of the retina 
covered by the gas bubble, significant laser 
beam reflection is equally probable at fluid-gas 
and gas-fluid interfaces. Additionally, there is a 
critical angle at fluid-gas interfaces at which 
total internal reflection occurs (48.48 degrees 
for water-air interfaces). Total internal reflec- 
tion permits treatment of the retina opposite 
the gas bubble by using the fluid-gas meniscus 
as a mirror. One of us (M.M.W.) has performed 
photocoagulation on retinas opposite the gas 
bubble in this fashion. 


Discussion 





Fresnel’s equations demonstrate that at a gas- 
fluid or fluid-gas interface a minimum of 2% of 
incident unpolarized light is reflected, even at 
low angles of incidence. This is several times 
higher than the retinal reflectance at blue-green 
wavelengths in completely fluid-filled eyes, 
which varies between 0.12% (419 nm in the 
fovea) to 0.93% (517 nm in the retinal periph- 
ery). Hence, when laser energy is directed 
through a gas-fluid or fluid-gas interface the 
interior of the eye is exposed to more reflected 
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13.4% 


Fig. 3 (Whitacre and Mainster). Laser beam reflec- 
tion off a gas-fluid meniscus near the level of the 
pupil in a horizontally directed eye. If the angle of 
incidence is 70 degrees, 13.4% of the laser energy 
incident on the gas-fluid interface is reflected. 


laser light than would occur if the beam was 
directed solely through fluid. 

At low angles of incidence enough laser ener- 
gy may be reflected to cause photochemical 
damage during argon blue-green panretinal 
photocoagulation.** This may have occurred in 
Case 1. At high angles of incidence enough 
laser power can be reflected off a gas-fluid or 
fluid-gas interface to cause photochemical dam- 
age or even visible thermal burns, regardless of 
the laser wavelength used. This occurred in 
Cases 2 and 3. 

The risk of unintended photochemical or 
thermal lesions from laser beam reflection in 
clinical photocoagulation is higher than expect- 
ed. This is because eyes containing gas may 
have a variety of conditions that produce poor 
transmission or uptake of the laser beam. A 
cataract or mild vitreous hemorrhage may in- 
terfere with the transmission of the laser beam. 
The gas-fluid or fluid-gas interface may defocus 
the incident beam, reducing its power density. 
Subretinal fluid may interfere with uptake of 
the laser energy. At high angles of incidence 
the power density of the beam incident on the 
target tissue decreases because the beam is 
dispersed over a larger area. Therefore, high 
power levels or long-duration burns are com- 
monly needed to produce adequate photocoag- 








Fig. 4 (Whitacre and Mainster). Laser beam reflec- 
tion off a fluid-coated structure in a gas-filled eye. A 
67-degree angle of incidence on the peripheral retina 
produces 10.3% reflection of the incident beam. 


ulation in eyes containing gas. As the angle of 
incidence on a gas-fluid or fluid-gas interface 
increases, the surgeon may observe a decreased 
laser effect on the retina. Believing this to be 
caused by a media opacity, beam defocusing, or 
subretinal fluid, the surgeon may increase the 
already high laser output power. This will fur- 
ther increase the intensity of the reflected beam 
and significantly increase the patient’s risk of 
unintended phototoxic or thermal injuries. 

A variety of factors may prevent immediate or 
late recognition of unintended laser damage. 
Because the view of the fundus is not clear in 
many eyes containing gas, the production of 
thermal burns may not be recognized. The lim- 
ited field of view of the fundus obtained by the 
surgeon may not show the site struck by the 
reflected beam. Even if the surgeon carefully 
monitors the site contacted by the reflected 
beam, a phototoxic or thermal injury can still 
occur. Extensive preexisting abnormalities and 
expected postoperative changes may hamper 
postoperative recognition of unintended ther- 
mal or photochemical effects. 

Because of the hazards associated with beam 
reflections, photocoagulation through gas-fluid 
and fluid-gas interfaces should be minimized. 
Positioning of the patient’s head or eye some- 
times allows photocoagulation through the 
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Fig. 5 (Whitacre and Mainster). The effect of inden- 
tation on laser beam reflection off a fluid-coated 
structure in a gas-filled eye. On the apex of the 
indentation the angle of incidence is 45 degrees, 
which produces 2.8% reflection. On the posterior 
slope of the indentation the angle of incidence is 75 
degrees, and 21.3% reflection results. 


fluid-filled portion of the vitreous cavity, avoid- 
ing beam reflection from gas-fluid or fluid-gas 
interfaces. If photocoagulation through an in- 
terface is necessary, reflectance should be mini- 
mized using as low an angle of incidence as 
possible (keeping the laser beam as perpendic- 
ular as possible to the gas-fluid interface). If an 
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Fig. 7 (Whitacre and Mainster). The relationship 
between the angle of incidence (@,), reflectance, and 
transmittance for unpolarized light at air-water and 
water-air interfaces. Reflectance at a fluid-gas inter- 
face (thick broken line); transmittance at a fluid-gas 
interface (thin broken line); reflectance at a gas-fluid 
interface (thick solid line); transmittance at a gas- 
fluid interface (thin solid line). 


21.3% 
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Fig. 6 (Whitacre and Mainster). Laser beam reflec- 
tion offa fluid-gas meniscus. Atanangle of incidence of 
46 degrees, 19.2% of the incident energy is reflected. 


endophotocoagulator is being used, this can 
sometimes be accomplished by moving the 
endophotocoagulator probe from one scleroto- 
my to another or using an endophotocoagulator 
probe with a bent tip. If an indirect photocoag- 
ulator is used, the angle of incidence of the 
beam on the peripheral retina can be modified 
by scleral depression. If a slit-lamp photocoag- 
ulator is used, a spot size should be selected 
that produces greatest laser beam divergence in 
the reflected beam yet still provides sufficient 
power density to photocoagulate the target tis- 


Reflectance Reduction (%) 





0 20 40 60 80 
Angle of Incidence (degrees) 


Fig. 8 (Whitacre and Mainster). The percent reduc- 
tion in reflectance achieved by using parallel-polar- 
ized laser energy instead of unpolarized laser energy 
at water-air (dotted line) and air-water (solid line) 
interfaces at varying angles of incidence. 
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sue. The location of the reflected beam should 
be ascertained before a burn is placed to avoid 
inadvertent exposure of the optic nerve or mac- 
ula to the laser energy. When the intensity of a 
retinal burn decreases, the surgeon should ob- 
serve if the change in the retinal effect was 
coincident with a high or increasing angle of 
incidence of the laser beam on a gas-fluid or 
fluid-gas interface. If a high angle of incidence 
is judged to be responsible for the decreasing 
intensity of retinal burns, careful consideration 
should be given before proceeding with addi- 
tional photocoagulation. Because of the greater 
toxicity of shorter wavelength light it would 
appear prudent to avoid using 488-nm argon 
blue for photocoagulation across gas-fluid or 
fluid-gas interfaces. 

The safety of photocoagulation in eyes con- 
taining gas could be enhanced by performing 
photocoagulation with linearly polarized laser 
energy and adjusting the angle of polarization 
to minimize the reflection across the gas-fluid 
or fluid-gas interfaces (Fig. 8). For any angle of 
incidence, light polarized parallel to the inter- 
face is reflected less than unpolarized light or 
light polarized perpendicular to the plane of 
incidence. Indeed, at Brewster’s angle (9 = 


tan [n,/n]) none of the light polarized paral- 
lel to the incident plane is reflected. If parallel 
polarized light is used, reflected laser energy 
can be reduced by 50% or more over a large 
range of angles of incidence. 
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Eye Shield for Patients Undergoing Laser Treatment 


Christine C. Nelson, M.D., Krystyna A. Pasyk, M.D., and Gregory L. Dootz 


We developed a patient eye shield consist- 
ing of a sandwich of polymethylmethacrylate 
and tinfoil to provide corneal and retinal pro- 
tection from inadvertent injury during argon, 
neodymium:YAG, or dye laser treatment. The 
shield was tested with argon, dye, neo- 
dymium:YAG, and CO, lasers. This new eye 
shield is safe, comfortable, and easy to clean 
and use. 


Laser TREATMENT of vascular and nonvascular 
skin lesions on and around the eyelids is con- 
sidered the domain of several specialties, in- 
cluding ophthalmology, dermatology, plastic 
surgery, otolaryngology, and oncology. Sur- 
geons wear protective eye goggles during laser 
treatments, and the patient may wear similar 
goggles if the area of treatment is distant from 
the ocular adnexa. Eye shields, however, are 
needed during laser treatment of eyelids and 
periorbital lesions.’” The risk of inadvertent 
injury to the patient’s eye as well as to the eyes 
of the surgeon and the operating room person- 
nel is significant if proper protective measures 
are not taken. The lens of the eye may focus the 
laser light dangerously by concentrating the 
energy directly on the retina, thus causing ther- 
mal or photochemical damage or both. Because 
there is typically no pain or discomfort associ- 
ated with retinal laser burns, the damage that 
the burns cause will only be found during an 
ophthalmic examination in which the patient's 
pupils are dilated. 

Eye shields commonly used in eyelid and 
orbital surgery have been inappropriately used 
during treatment with lasers. Such use is dan- 
gerous because protective plastic devices used 
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for eyelid surgery either absorb or transmit 
laser light, thereby generating heat or allowing 
retinal damage.** The metallic devices are thick 
and heavy, which causes discomfort and distor- 
tion of the eyelids. Additionally, because of the 
devices’ highly polished surfaces, specular re- 
flection can occur. Therefore, a new prototype 
is necessary to protect the eyes of the patients 
and operating room personnel. Patient comfort 
and physician acceptance are as important to 
eye protection as is proper wavelength filtra- 
tion. We developed a patient laser eye shield 
that decreases the risk of specular reflection 
and is safe, easy to use, and comfortable for the 
patient. 


Material and Methods 


The eye shield is made of alternating layers of 
clear polymethylmethacrylate and tinfoil. The 
prototype consists of the following layers: 0.5 
mm of polymethylmethacrylate, two 0.02-mm 
layers of tinfoil, 1 mm of polymethylmeth- 
acrylate, another layer of 0.02 mm of tinfoil, 
and a 0.5-mm posterior coating of polymethyl- 
methacrylate (Fig. 1). The anterior surface of 
polymethylmethacrylate varies in thickness in 
the area of the 1-cm handle. The eye shield 
measures 2.8 X 2.5 cm and weighs 3.0 g. 

The eye shield should be sterilized before 
surgical use. The laser shield must be sterilized 
with gas or soaked in 10% formaldehyde solu- 
tion for 20 minutes and thoroughly rinsed with 
sterile water. Alcohol must not be used on the 
laser shield because it will damage the poly- 
methylmethacrylate coating. Before inserting 
the shield, a small amount of lubricating oph- 
thalmic ointment is applied to the posterior 
concave surface of the sterile eye shield. 

Before insertion of the eye shield, the pa- 
tient’s eyes should be anesthetized with one to 
two drops of topical ophthalmic anesthetic so- 
lution. Eye shields should be placed in both 
eyes to ensure adequate protection to the eye 
not undergoing laser treatment. Placement of 
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the eye shield may be accomplished with either 
forceps or fingers. The polymethylmethacrylate 
handle allows easy insertion and removal of the 
shield (Fig. 2). The eye may be rinsed after 
removal of the shield if any ointment remains. 

The prototype eye shield was tested for its 
effectiveness and limitations by the Chemistry 
and Materials Science Laser Spectroscopy Lab- 
oratory at our institution. In this laboratory, 
two kinds of lasers were used: the argon laser 
(488 to 514 nm) Coherent CR 18 model (Coher- 
ent Medical Company, Palo Alto, California), 
and neodymium:YAG laser (1,064 nm) Quan- 
tronix 416 model (Quantronix Corporation, 
Smithtown, New York). The laser beam was 
directed perpendicular (normal) to the plane 
formed by the posterior outer circular edge of 
the shield. The power of the argon laser was 
increased from 0.5 to 3.5 W with a beam diame- 
ter of 2 mm in continuous-wave mode. The 
exposure time varied from ten seconds to ten 
minutes. The power of the Nd:YAG laser was 
gradually increased from 1 to 9 W with a beam 
diameter of 1 mm in continuous-wave mode. 
The exposure time varied from three seconds to 
five minutes. 

Before clinical studies, the prototype eye 
shield was tested with three clinical lasers: the 
argon laser (Meditec DL 5000 dermatologic 





Fig. 1 (Nelson, Pasyk, and 
Dootz). Patient laser eye shield. 
Top left, Anterior convex surface. 
Top right, Posterior concave sur- 
face. Bottom left, Note small poly- 
methylmethacrylate handle. Bot- 
tom right, Side view of eye shield. 


model, Aesculap, Burlingame, California); the 
tunable dye laser (Meditec MDS-10 type, Aes- 
culap); and the CO, laser Coherent Medical 
Group Xanar (Coherent Medical Company, 
Palo Alto, California). The argon laser power 
was varied from 2 to 4 W by using a 1-mm spot 
size in continuous-wave mode from one second 
to one minute. The dye laser was tested at three 
wavelengths (577, 600, and 630 nm) from one 
to ten seconds while the power remained at 1 W 
in continuous-wave mode with a 1-mm spot 
size. The CO, laser was tested from one second 
to one minute of exposure time with powers 
varying from 0.5 to 10 W using the unfocused 
mode. In the focused mode, the CO, was tested 
with 0.1-mm and 0.2-mm spot size from one to 
five seconds of exposure time. After each laser 
testing, the eye shield was examined for ther- 
mal damage, perforation, and any increase in 
temperature to palpation on the posterior sur- 
face. 


Results 


With the Coherent CR 18 argon laser, there 
was no effect on the eye shield with a 2-mm 
beam in continuous mode with 1 W of power for 
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Fig. 2 (Nelson, Pasyk, and Dootz). Laser eye shield 
on patient with no interference of eyelid position. 


one minute. There was a slightly warm area on 
the anterior surface of the shield but no residual 
dimple or burn with an increase in the power to 
2 W for five minutes. Similarly, the anterior 
surface warmed slightly but there was no dam- 
age after 15 seconds of exposure to the argon 
laser at 3 W. 

With the Quantronix 416 model Nd:YAG la- 
ser, no effect on the eye shield was noted with a 
1-mm beam diameter in continuous-wave mode 
at 1 W of power for five minutes. Increasing the 
power to 3 W for 30 seconds caused the anterior 
surface to become warm. A small white out- 
ward protrusion formed on the anterior surface 
of the eye shield after a five-second exposure of 
the Nd:YAG laser beam at 5 W of power. This 
shield was perforated with 9 W of power after 
ten seconds of exposure to the 1-mm beam size 
in continuous~wave mode. 

With the clinical Meditec DL 5000 dermatol- 
ogic model argon laser, no reaction on the eye 
shield was observed after a 15-second exposure 
to 3 W of power with a 2-mm spot size in con- 
tinuous-wave mode. The shield was perforated 
after 30 seconds using a 1-mm spot size at a 
power of 4 W in continuous-wave mode. 

With the Meditec MDS-10 type Dye Laser, 
the eye shield was not affected by a power of 1 
W with a 1-mm spot size in continuous-wave 
mode for 10 seconds at 577 nm, 600 nm, or 630 
nm. 





With the CO, laser Coherent Medical Group 
Xanar, there was no effect on the eye shield 
with 0.5 W of power unfocused for one minute. 
As the power of the unfocused beam was in- 
creased to 4 W, the anterior polymethylmeth- 
acrylate surface became warm and eventually 
melted. No perforation of the shield, however, 
was noted after one minute of exposure time. 
Using a focused 0.2-mm beam of the CO, laser 
for five seconds at 2 to 5 W, the anterior surface 
became warm and gradually melted. However, 
there was still no perforation. The shield was 
perforated after one second with 10 W of power 
with the CO, laser. 


Discussion 


With increased use of lasers by a variety of 
specialists, there have been more reports of 
injuries, making safety standards important.°® 
The Laser Institute of America provides guid- 
ance for the safe use of lasers and laser sys- 
tems.” Detailed guidelines and improved 
goggles were developed to protect the eyes of 
those who work with lasers. The goggles are 
used to avoid damage from stray, reflected light 
and sometimes even direct laser light. For in- 
creased protection, both surgeon and patient 
wear similar safety goggles during laser thera- 
py if the area of treatment is distant from the 
eyelids. Little has been written, however, about 
protecting the patient when the standard safety 
goggles are inappropriate, for example, when 
they are too large for a child or if the eyelid and 
orbital areas are to be treated. No matter how 
effective the protective eyewear, it will be prac- 
tically useless if it is so uncomfortable for the 
patient, or so difficult for the surgeon to use, 
that it is used reluctantly or not at all. 

The Smith Evaginated Corneal Protection 
Shield (Mager and Gougelman, New York, New 
York) was originally developed to protect the 
patient’s eye from the surgeon’s scalpel. These 
shields have been used during periorbital laser 
surgery.’ The green color of this shield absorbs 
the laser light. The absorbed laser energy is 
subsequently converted to heat and may cause 
damage to the polymethylmethacrylate and con- 
sequently the eye itself. 

The Hornblass Ocular Protection Shield 
(Mager and Gougelman, New York, New York), 
also made of polymethylmethacrylate, has also 
been reported for use with lasers.*4 The intend- 
ed use of this shield was to protect the eye from 
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Fig. 3 (Nelson, Pasyk, and Dootz). Stefanovsky 

device sinks into inferior fornix because of the de- 

vice’s weight. Handle interferes with laser treatment 


of lower eyelid (arrow). 


the scalpel during surgery; it was never intend- 
ed to shield the patient from the laser. Further- 
more, because they are produced in a variety of 
colors, the Hornblass shield absorbs laser ener- 
gy in the same detrimental manner as does the 
Smith Shield. 

The Stefanovsky Laser Protective Eye Shield 
(Stefanovsky and Associates, Willowick, Ohio), 
however, was developed specifically for use 
with the laser. It is made of high-grade, highly 
polished stainless steel, which makes it virtual- 
ly impenetrable to the laser beam. Unfortunate- 
ly, it also has disadvantages. This eye shield 
subjects operating room personnel to the risk of 
specular reflection during laser use. The risk is 
so high that the Stefanovsky shield comes with 
this warning. Additionally, because it is heavy 
and thick, it is uncomfortable for the patient. 
Further, the knurled ball-grip feature, although 
it allows effortless placement and removal, ex- 
tends 1.3 by 0.6 cm, and therefore often inter- 
feres with laser surgery directed at the eyelid 
margin or pretarsal eyelid area. Moreover, be- 
cause this eye shield is heavy (weight, 9.9 g), it 
sinks slowly into the inferior fornix during laser 
treatment (Fig. 3). This disadvantage requires 
the surgeon to hold the grip throughout the 
laser treatment to allow proper protection of 
the globe and to allow the lower eyelid to be 
treated. The manufacturer does not recommend 
this shield for use with the Nd:YAG laser. 

The new patient laser eye shield has been 
developed to protect the patients’ eyes during 





treatments to the ocular adnexa. All physicians 
currently using the argon, dye, or Nd:YAG 
lasers as well as the CO, laser at low power 
would be able to use the shield to protect their 
patients’ eyes. Our new patient eye shield is 
sturdy and resistant to heat buildup and specu- 
lar reflection. The clear polymethylmethacry- 
late allows the laser light to be diffusely reflect- 
ed off the dull tinfoil layer rather than be 
absorbed. There is, therefore, no heat damage 
to the polymethylmethacrylate and no harmful 
specular reflection. 

The new eye shield has been tested to with- 
stand the direct argon laser light in continuous- 
wave mode with a 1-mm spot size for 15 sec- 
onds of exposure at a power of 4 W. Typically, 
the power of the argon laser used in the treat- 
ment of the eyelid area is between 1.0 and 1.7 
W, so the shield would be safe for clinical 
needs. It has been found to be safe with the 
Nd:YAG laser in continuous-wave mode using a 
1-mm spot size at a power of 2 W for five min- 
utes of exposure. It can also be safely used with 
the dye laser (577 nm, 600 nm, and 630 nm) ata 
power of 1 W and a 1-mm spot size in contin- 
uous-wave mode. At these settings, the shield 
would protect the globe from any heat or light 
energy injury. 

The eye shield is also effective in protecting 
the globe from the CO, laser at low power (0.5 
W) in focused and unfocused modes and at 
higher powers up to 5 W in focused and un- 
focused modes for brief (five seconds or less) 
exposure times. Moreover, this laser eye shield 
may be used safely in the operating room to 
protect the globe from scalpel injury during 
routine eyelid surgery. Any physician using an 
argon, dye, Nd:YAG laser, or CO, laser on the 
face, especially around the eyes, wants safety 
and comfort for the patient as well as ease and 
flexibility during the treatment. The new laser 
shield is safer, more comfortable, and more 
flexible than any being currently used. 
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OPHTHALMIC MINIATURE 
So through the eyes love attains the heart: 
For the eyes are the scouts of the heart, 


And the eyes go reconnoitering 


For what it would please the heart to possess. 


Guiraut de Borneilh (1138-1200?) 


Joseph Campbell (ed.), The Power of Myth 


New York, Doubleday, 1988, p. 186 


Irradiation of Malignant Eyelid Melanoma With Iodine 125 
Plaque 


Alexander Stanowsky, M.D., Hauke F. Krey, M.D., Jiirgen Kopp, Ph.D., 
Werner Kanitz, M.D., and Theodor Wagner, M.D. 


We used contact irradiation with iodine 125 
seeds to treat a large, exulcerative, nodular, 
amelanotic malignant eyelid melanoma with 
metastasis to the regional lymph nodes in an 
80-year-old man. The procedure was similar 
to iodine 125 plaque irradiation of malig- 
nant choroidal melanoma; special equipment, 
however, was needed to protect the eye from 
radiation exposure. The response of the ma- 
lignant eyelid melanoma to iodine 125 plaque 
irradiation was similar to that of malignant 
melanomas of the choroid. No complications 
were observed in a follow-up period of 15 
months. 


Mia icnant EYELID MELANOMA can be treated 
by surgical excision, cryocoagulation, chemo- 
therapy, or irradiation. Most investigators favor 
complete surgical excision extending as far as 
possible into healthy tissue, with or without 
primary or secondary grafting, Mohs’ fixation, 
or fresh tissue techniques.’* It is clear, however, 
that the safety margin of 2 to 5 cm of healthy 
tissue normally recommended for dermatologic 
extirpation’ would be equivalent to orbital ex- 
enteration, and therefore is obsolete if there is 
any possibility to preserve organ functionality. 
Cryosurgery*" is best suited for treatment of 
eyelid tumors that have an invasion depth of up 
to 0.75 mm.” Chemotherapy should be viewed 
as an adjuvant therapy or a last resort for 
extensive, inoperable eyelid melanomas.” 
Lederman, Wybar, and Busby’s" investiga- 
tion of radiotherapy for malignant ocular mela- 
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noma is extensive. Their study of 184 patients 
over a period of 40 years disclosed that malig- 
nant eyelid melanomas, in contrast to those of 
the conjunctiva, are mostly resistant to conven- 
tional radiation treatment and thus behave like 
other cutaneous melanomas. In contrast, con- 
tact irradiation (especially radioactive plaques 
containing cobalt 60," ruthenium 106," or the 
recently favored iodine 125") of malignant cho- 
roidal melanomas has proved to be effective. 
Because of the previous encouraging re- 
sults with iodine 125 irradiation of malignant 
choroidal melanomas,” we used it in the 
contact treatment of a large cutaneous eyelid 
melanoma. 


Case Report 


A 77-year-old man came to our eye clinic in 
September 1984 for a planned bilateral cataract 
extraction. At that time, a 1-mm, pain-free 
induration was situated near the middle of the 
right upper eyelid margin. It was diagnosed as a 
scar from a previous, spontaneously healing 
hordeolum, and phacoemulsification (with pos- 
terior chamber lens implant) was performed in 
the left eye, and later in the right eye. The 
patient was again examined in April 1986. The 
induration of the right upper eyelid had become 
a 5-mm, immobile, pain-free, nonpigmented 
growth without accompanying inflammation. A 
biopsy specimen was taken with local anesthe- 
sia from the apparently tumorous area. Histo- 
logic examination confirmed a fibroma with no 
indication of a malignant tumor or an inflam- 
matory process, 

At a re-examination in March 1987, we were 
informed by the referring physician that a biop- 
sy specimen after an operation for presumed 
chalazion had confirmed an amelanotic malig- 
nant melanoma (Fig. 1). Clinical examination at 
this time disclosed a solid, nonpigmented, firm, 
pain-free tumor 20 mm in length, 12 mm in 
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Fig. 1 (Stanowsky and associates). Biopsy material showing invasive amelanotic malignant cutaneous 
melanoma of the eyelid. Nested accumulations of atypical epithelioid melanocytes in the corium and intraepi- 
thelially. Infiltration exceeds 1.5 mm. Clark level IV, pT 3 (minimal). Immunohistologic staining showed protein 
S 100 in the tumor cells (left, hematoxylin and eosin, X 125; right, x 600). 


width, and 7 mm in apex height. The tumor 
margins were slightly inflamed, and the tumor 
surface was knobby. There was also a pea- 
sized, firm, pain-free induration in the medial 
lower eyelid. The enlarged right preauri- 
cular lymph node cluster was 1 cm in dia- 
meter, mobile, and pain-free. Bone scintigraphy 
showed an increased concentration of techneti- 
um 99m Methylene-Di-Phosphonate through- 
out the upper eyelid, the os lacrimale, and the 
medial lower eyelid, with a possible increase in 
the right preauricular lymph node cluster. Cra- 
nial computed tomography and ear, nose, and 
throat, internal, urologic, and dermatologic ex- 
aminations yielded no evidence of additional 
tumor. The tumor was classified as a nodular 
malignant melanoma with a thickness of more 
than 4 mm (pT4), with satellite formation and 
regional lymph node metastasis (N2). 

The patient rejected therapy at first. In June 
1987, the upper eyelid tumor developed ulcera- 
tion with spontaneous hemorrhaging and in- 
creasing discomfort. 

The patient continued to reject surgical inter- 
vention and chemotherapy. He agreed, howev- 
er, to radiotherapy under the condition that 
damage to the eye would be avoided as far as 
possible. He rejected a radiation treatment of 
the preauricular lymph node cluster. 


Material and Methods 


The iodine 125 radiotherapy consisted of 
a radiation applicator (containing iodine 125 


seeds) and a radiation shield. Therapy was 
started in July 1987. 

The radiation applicator was made of hard- 
ened, transparent, plastic polymethylmethac- 
rylate. After the eyebrows had been coated with 
Vaseline, a silicone impression mass was 
pressed onto the closed eyelids. The impression 
was then filled with plaster, and the resulting 
cast was used to make a form-fitting applicator 
that extended 1 cm beyond the bony orbital 
wall. The tumor perimeter was outlined on the 
transparent applicator. Depressions were hol- 
lowed out within this area at predetermined 
locations. Iodine 125 seeds were glued into the 
depressions with fast-drying glue and covered 
with polymethylmethacrylate. The finished ap- 
plicator was fixed in place with adhesive strips 
attached to the patient’s face. 

The radiation shield was made of gold (Fig. 2) 
with a maximal thickness of 1.5 mm and was 
designed for placement in the conjunctival sac 
to protect the patient’s eye. After drop anesthe- 
sia of the conjunctiva (proparacaine hydro- 
chloride) and retraction of the eyelids with an 
eyelid retractor, the conjunctival sac was com- 
pletely filled with impression material. An im- 
pression spoon with notched edges was pressed 
onto the material and removed with it after five 
minutes of hardening. After plaster casting of 
this impression, a disk-shaped 0.1-mm-—thick 
piece of plastic film, 16 mm in diameter, was 
placed on the cornea of the plaster model to 
prevent direct contact later between the shield 
and patient’s cornea. The film and the conjunc- 
tival sac of the plaster model were then covered 
with a wax layer that varied from 1 mm in 
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Fig. 2 (Stanowsky and associates). Eyelid melano- 
ma before irradiation with radiation shield in place. 


thickness to 1.5 mm near the superotemporal 
conjunctival fold. The radiation shield itself 
was prepared from this wax casting the same 
way as a dentist prepares a dental crown. 

A 1:1 scale drawing of the tumor was pre- 
pared, based on clinical measurement of the 
tumor’s length and width and ultrasonographic 
determination of its apex height.” The posi- 
tions of the iodine 125 seeds were included in 
the drawing. The dose delivered was calculated 
with the following formula: 


D = T x G(r) xT x X (A; X 17°) 

T = plaque exposure time (h) 

G(r) = radial dose function (= 1 for r < 1 cm) 

I = specific gamma constant (12.7 mGy x cm’ 
x h? xX mCi) 

$ = mathematical sum over i-seeds 

A; = activity of the i-th seed (mCi) 

r; = distance of the i-th seed to the point for 
which the dose is to be calculated (cm) 


The dose had to be calculated at the most 
distant point irradiated. For our patient, this 
point was located on the inner eyelid surface in 
the area of maximum sagittal tumor promi- 
nence. The distance between the geometric cen- 
ter of the radiation source and the anterior 
eyelid surface was 2 mm. 

The radiation shield was positioned in the 
conjunctival sac, and treatment with the appli- 
cator was started. The coordinates and activi- 
‘ties of the five seeds affixed to the applicator are 
given in Table 1. 

The dressing was changed daily after slit- 
lamp examination, applanation tonometry, and 
the application of antibiotics (gentamicin sul- 
fate), corticosteroids (dexamethasone), and 2% 
atropine ointment in the conjunctival sac. Radi- 


TABLE 1 
IRRADIATION PARAMETERS (DOSE, 118 Gy) 








COORDINATES IRRADIATION FOCUS 
SEED (cM) ACTIVITY, (cM) 
NO. x y MCI x Y ze 
1 0 0.7 14 0 0 0.7 
2 1.4 0 14 
3 0.5 ~0.5 14 
4 —0.5 ~0.5 14 
5 —1.4 0 14 





*Distance from seed-plane to distal apex of the tumor, 
expressed as a coordinate. 


otherapy was terminated after 172.6 consecu- 
tive hours. 

The dose rate in the irradiated area was calcu- 
lated as 0.7 Gy/hour with a total irradiation 
dose of 118 Gy. The isodose distribution along 
a plane of frontal section through the tumor’s 
center of irradiation is shown in Figure 3. The 
radiation dose on the anterior eyelid surface 
amounted to about 250 Gy. The lacrimal sac 
received approximately 60 Gy. 


Results 


The patient died in October 1988 from com- 
plications of a bronchial carcinoma. An autopsy 
was not performed. The follow-up period after 
radiotherapy was 15 months. There was red- 
dening and swelling of the eyelid during the 
first three weeks after irradiation, which re- 
gressed completely by the 12th week. Scarring 
was visible after the 15th posttreatment week, 
but no impairment of function attributable to 
eyelid shrinkage was observed. Epilation of 
eyebrows and eyelashes occurred in the irradi- 
ated area after the second posttreatment 
month. No leukoplakia was seen. The lacrimal 
drainage system remained unobstructed, and 
reflex and basal tear production remained nor- 
mal. Visual acuity of the right eye improved 
from 20/60 to 20/28 because of tumor regres- 
sion and freeing of the optic axis. 

Angiography in March 1988 showed normal 
iris vessels in the right eye, with no indication 
of rubeosis or hyperemia. 

Before radiation treatment, the upper eyelid 
tumor measured 42 (length) x 25 (width) mm, 
with a sagittal apex height of 9 mm; these 
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measurements regressed to 35, 20, and 7 mm, 
respectively, by the end of irradiation. After 14 
months the residual element in the temporal 
upper eyelid was approximately 8 mm both in 
length and width and 2 mm in apex height. The 
residual element can be assumed to have been 
connective tissue. Other dates of regression are 
shown in Table 2. 

In contrast, the clinically presumed metasta- 
sis to the right preauricular lymph node cluster 
grew steadily. Immunoscintigraphy (melanoma- 
specific antibody HMW-MAA 225.285 marked 


TABLE 2 
REGRESSION OF EYELID MELANOMA AFTER 
IRRADIATION 


DIMENSIONS OF UPPER EYELID TUMOR (MM) 


POSTOPERATIVE (Mos) 


PREOP- — eee 
ERATIVE 1 2 4 6 8 10 12 14 
Depth 9 7 6 5 5 4 3 8 2 
Length 42 26 20 19 18 15 1 9 8 
Width 2 16 14 13 12 1 9 8 7 
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Fig. 3 (Stanowsky and associ- 
ates). Isodose distribution over a 
frontal sectional plane through the 
tumor at the point of greatest prom- 
inence. 


with technetium 99m) showed a specific con- 
centration in this area. 


Discussion 


The tumor regressed almost completely after 
irradiation with the iodine 125 applicator. 
There were no noteworthy complications dur- 
ing the 15 months of follow-up. The metastasis 
present before irradiation near the right preau- 
ricular lymph node cluster, however, grew con- 
tinuously during the same period. 

The rate of regression of the irradiated eyelid 
melanoma is comparable to that seen after 
radiotherapy of malignant choroidal melanoma 
with an iodine-125 applicator.’ We believe that 
radiotherapy of malignant melanoma of the 
skin can be as effective as that of the choroid. 
The application of radiotherapy, however, must 
be continuous and long-term. The dose rate 
being low, total dose must be sufficiently high 
because of the differences in biologic effective- 
ness in the kinds of radiation applied.” We 
consider it justified to use similar applicator 
techniques for inoperable malignant melano- 
mas of the integument located elsewhere. 


“ , E 
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Simultaneous Bilateral Diffuse Melanocytic Uveal 


Hyperplasia 


Jens M. Rohrbach, M.D., Wolfgang Roggendorf, M.D., Solon Thanos, M.D., 
Klaus-Peter Steuhl, M.D., and Hans-Jürgen Thiel, M.D. 


A 52-year-old woman noted loss of vision in 
August 1984. Clinical examination disclosed 
iris cysts and ciliary body cysts, macular ede- 
ma, and uveal nevi. Cataract extraction and 
pressure-lowering operations were required 
in both eyes because of a tumor-induced 
angle-closure glaucoma. Vision, however, 
progressively decreased to light perception in 
each eye. Both eyes were finally enucleated 
because a malignant melanoma could not be 
ruled out, though iris tissue obtained in 1985 
suggested a nevuslike process. Histologic 
study indicated a bilateral uveal hyperplasia. 
Results of light and electron microscopy, im- 
munologic studies, and suspension cell cul- 
ture suggested that the uveal hyperplasia was 
more likely a melanoma of low malignancy 
than a nevuslike process. We could not detect 
an extraocular primary tumor and assumed 
that this condition constituted an oncogenic 
syndrome. 


The incwence of bilateral, endophytic uveal 
melanoma was estimated in 1977 to be one per 
50 million whites.’ Published reports since 
1977 indicate, however, a higher incidence.”° 
Disseminating cutaneous melanoma should be 
ruled out in cases of bilateral uveal melanoma" 
because metastasis or extension of a primary 
uveal melanoma to the fellow eye is rare.’ 
Simultaneous, bilateral, diffuse melanocytic 
hyperplasia is a rare but well-defined entity 
that differs from bilateral endophytic uveal 
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melanoma and involvement of the fellow eye in 
malignant melanoma." Because diffuse mela- 
nocytic hyperplasia did not metastasize, inves- 
tigators do not know whether to call it a mela- 
noma!" or a nevuslike lesion.’”"' We used light 
and electron microscopy, immunologic tech- 
niques, and tissue culture to estimate the bio- 
logic characteristics of this condition in the 
patient we studied. 


Case Report 


In August 1984, a 52-year-old woman sought 
our advice because of blurred vision in both 
eyes for two weeks. Family and personal (gener- 
al and ophthalmologic) histories were noncon- 
tributory. Corrected visual acuity was 20/40 in 
both eyes. The anterior chambers were flat 
because of iris cysts and ciliary body cysts, 
which had the typical appearance when seen 
with a Goldmann contact lens with the pupil 
dilated. No solid tumor was noted at that time. 
The lenses showed the beginning of cataractous 
changes. Ophthalmoscopic examination dis- 
closed pigmented uveal spots, which were ini- 
tially interpreted as uveal nevi, and a bilateral 
macular edema. Fluorescein angiography dis- 
closed breaks in the retinal pigment epithelium 
without subretinal neovascularization. 

The cataracts increased in density and were 
extracted a few months later (right eye, Febru- 
ary 1985 and left eye, March 1985) without 
complications. The supposed uveal nevi in- 
creased in number and diameter (Figs. 1 and 2). 
With time, visual acuity was reduced and the 
visual field progressively narrowed. These con- 
ditions were attributable to macular degenera- 
tion and glaucomatous optic atrophy. In May 
1985, a solid tumor was found in the chamber 
angle of the left eye, and the glaucoma was 
therefore considered tumor-induced. The iris 
cysts and ciliary body cysts were thought to 
have an additional pressure-increasing effect 
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Fig. 1 (Rohrbach and associates). Right eye, August 1985. Note multiple supposed uveal nevi, which correspond 
to circumscribed hyperpigmentations of the diffuse uveal process. Macular gliosis and optic atrophy as a 
consequence of a chronic angle closure glaucoma have developed. 


because penetration with a Nd:YAG laser re- 
sulted in a deepening of the anterior chambers 
and a temporary reduction of intraocular pres- 
sure. Sector iridectomy (right eye, June 1985 
and left eye, July 1985), a filtering procedure 


(right eye, March 1986 and left eye, April 1986), 
and cyclocryocoagulation (right eye, Septem- 
ber 1986 and left eye, May, September, and 
October 1986), had to be performed to lower 
the intraocular pressure, which often had risen 





Fig. 2 (Rohrbach and associates). Left eye, August 1985, is similar to the right eye (Fig. 1). 
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Fig. 3 (Rohrbach and associates). Iris specimen ob- 
tained from the left eye in July 1985. The iris stroma is 
interspersed with round-to-spindled, nevuslike cells 
(arrows). Note iris vessel with erythrocytes (star) 
(hematoxylin and eosin, X 600). 


to more than 40 mm Hg and could not be 
controlled by timolol maleate 0.5% twice daily 
and pilocarpine 2% three times daily, nor by 
acetazolamide (500 mg/day). 

Histologic examination of the iris excised in 
1985 showed interspersed nevuslike cells in the 
stroma (Fig. 3). A definitive diagnosis was not 
made, but the lesion was assumed to be benign. 

In March 1986, the electroretinogram showed 
a marked reduction of all potentials, and the 
flicker response indicated advanced cone dam- 
age. Computed tomography in November 1986 
showed no orbital extension of the tumor. In 
January 1987, visual acuity had decreased to 
R.E.: 2/40 and L.E.: light perception, and an 
extrascleral pigmented tumor, which was sub- 
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Fig. 4 (Rohrbach and associates). Left eye, January 
1987. Note extrascleral nodules of pigmented tumor. 





Melanocytic Uveal Hyperplasia 51 


sequently partially removed was seen on the 
left eye (Fig. 4). Histologic examination again 
showed a tumor of mostly uniform nevuslike 
cells with few mitoses and numerous pigment- 
laden macrophages. Because the extrascleral 
tumor recurred and enlarged within eight 
weeks (Fig. 5), enucleation of the left eye was 
performed in April 1987. 

In 1988, the intraocular pressure in the right 
eye was normal. Exudative detachment of the 
whole retina and progressive macular degener- 
ation, in addition to the glaucomatous optic 
cupping, decreased vision to bare light per- 
ception. As in the left eye, the tumor could 
not be demonstrated echographically. Al- 
though extrascleral extension was not ob- 
served, enucleation of the right eye was advised 
because of the uncertain nature of the tumor 
and occasional pain. The patient underwent 
enucleation in December 1988. 

In 1984, results of general medical, gyneco- 
logic, and dermatologic examinations were nor- 
mal except that the patient was overweight with 
hyperlipidemia and mild arterial hypertension. 
There was no evidence of a primary or secon- 
dary tumor. In 1988, pigmented spots were 
found in the vulva and in the rectum. Melano- 
ma was suspected, but the histologic diagnosis 
was a benign pigmented skin lesion. A medical 
check-up, which included abdominal computed 
tomography and echography, showed no evi- 
dence of a primary or secondary neoplasm. A 
mild type II diabetes was detected. The isolated 
rise of gamma glutamyl transpeptidase was 
attributed to the use of 100 mg/day of fenofi- 
brate. The patient was healthy at her last exami- 
nation April 1990. 


Fig. 5 (Rohrbach and associates). Left eye. Despite 
excision and scleral patch, extrascleral tumor (arrow) 
recurred within eight weeks. 
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Results 


Histologic examination disclosed similar fea- 
tures in both eyes. Macroscopic and light mi- 
croscopic examinations showed that the 
choroid, ciliary body, and iris were evenly 
thickened (Fig. 6) by an infiltration of round-to- 
spindled, uniform cells with only occasional 
nucleoli (Fig. 7). Mitotic figures were scarce. 
Some cells had a nuclear fold like the spindle 
A-cell type described by Callender” (Fig. 7). 
Tumor cells could be found outside the sclera in 
the left eye (Fig. 8) and within the sclera along a 
ciliary nerve in the right eye. Circumscribed 
hyperpigmentations corresponded to the clini- 
cally observed uveal nevi. Vessels within the 
tumor were sparse, but there were no necrotic 
areas within the tumor. Bone formation had 
begun at the posterior pole of the left eye, 
possibly because of tumor-induced chronic 
damage to the retinal pigment epithelium.” The 
chamber angles were completely occluded by 
tumor cells, which grew partly on the inner 





Fig. 6 (Rohrbach and associates). Right eye prepared 
for light microscopy. Note diffuse thickening of cho- 
roid, and especially of the ciliary body and iris. The 
retina is completely detached and partly absent be- 
cause of an artifact. The left eye had similar features. 
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corneal surface, indicating loss of contact inhi- 
bition. Iris cysts and ciliary body cysts—proba- 
bly tumor-induced degeneration products— 
were lined by pigmented or nonpigmented epi- 
thelium (Fig. 9). They were adjacent to regene- 
rating lens masses. Loss of ganglion cells and of 
retinal photoreceptors, submacular and supra- 
macular gliosis, and advanced excavation of the 
optic nerve heads were the cause of the visual 
loss. The retina was detached in the right eye 
only. 

Electron microscopic examination disclosed 
that the tumor cell nuclei had relatively scant 
chromatin. Many nuclei were folded, some 
showed intranuclear vacuoles as a consequence 
of cytoplasmic invagination, and some had a 
nucleolus. Well-differentiated mitochondriaand 
rough endoplasmic reticulum, but only few 
golgi apparatuses (Figs. 10 and 11), were found 
in the cytoplasm, which had villous processes 
(Fig. 11). Some tumor cells appeared lighter 
than others (Fig. 10). Cytoplasmic pigment 
granules (melanosomes) of different sizes, de- 
grees of pigmentation, and densities seemed 
not to be coated by a membranous envelope 
(Figs. 10 and 11). Some tumor cells had cyto- 
plasmic filaments. A few were lined by collagen 
fibers and a discrete band of homogenous mate- 
rial, which was probably basement membrane. 
Desmosomes were lacking. Some cells were 
believed to be pigment-laden macrophages. 

Immunologic studies showed that the tumor 
cells stained positive for S-100 protein indicat- 
ing a neural crest origin. The tumor cell stains 
indicated no cytokeratin, nerve filaments, or 
glial fibrillary acidic protein, making an epithe- 
lial or neuroglial process unlikely. Dividing 
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Fig. 7 (Rohrbach and associates). Tumor cells of left 
eye. Note round-to-spindled cells with rare nucleoli 
and occasional nuclear folds (arrowheads) (hematoxy- 
lin and eosin, X 600). 
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Fig. 8 (Rohrbach and associates). Extrascleral (sub- 
conjunctival) pigmented tumor in the area of former 
excision (left eye). Arrow indicates conjunctiva (he- 
matoxylin and eosin, X 25). 


tumor cells accounted for less than 1% of all 
tumor cells; less than 1% of cells stained red 
with the monoclonal antibody Ki-67, which 
marks all cells outside the G)-phase of the 
cell-cycle.” 

To perform the suspension cell culture, a 3X 
5-mm piece of the posterior segment was ex- 
cised under aseptic conditions and transferred 
into Hank’s balanced salt solution. Sclera and 
tumor were separated. Because the neoplasm 
did not invade the sclera, it could easily be 
separated from it. The tumor was transferred 
into Hank’s buffer, which contained 0.1% tryp- 
sin (GIBCO, Berlin, West Germany) and 0.025% 
collagenase. It was incubated for one hour and 
dissociated mechanically by repeated suction- 
ing in a Pasteur pipette. After repeated washing 
in Hank’s solution (three times, ten-minute 
centrifugation at 1,000 revolutions per minute 
with a centrifuge), the dissociated cells (eight 
petriperm dishes coated with polylysin and 
laminin) were transferred to a F12-medium 
(GIBCO) containing 5% fetal calf serum and 
incubated in a cell culture incubator at 37 C and 
in an atmosphere containing 5% CO,. The me- 
dium was exchanged every three days. Cells 
were observed with an inverted Zeiss micro- 
scope and photographed on a black and white 
TX-pan 400 film. The initial density of the 
dissociated cells was about 0.4 x 10° to 0.5 x 
10° (4 x 10% to 5 xX 10%). Four dishes were 
contaminated after one week and discarded. 
Over an observation period of five weeks, the 
cells remained in suspension and were spheri- 
cal without any tendency to attach to the ma- 
trix. The cells were uniformly round to oval, 
black, and varied in size. The largest cells 
showed typical melanin granulation. The cell 
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Fig. 9 (Rohrbach and associates). Anterior segment 
of the right eye. Note tumor-induced cystic degenera- 
tion of the ciliary epithelium (arrows) (hematoxylin 
and eosin, X 75). 


density increased over five weeks to 1.1 x 10° to 
1.3 x 10° in the four remaining dishes). This 
increase was continuously observed over the 
time of culture and was not affected by the 
addition of basic fibroblast growth factor (pre- 
pared from bovine pituitary gland) at concen- 
trations of up to 10 pg/ml of medium. The 
shape and size of the cultured cells remained 
unchanged throughout the period of observa- 
tion. 


Discussion 


Simultaneous bilateral uveal melanocytic hy- 
perplasia is a rare, but well-defined process that 
affects middle-aged and elderly white patients 
and has a female preponderance." It has not 
led to metastasis, and it was arbitrarily classi- 
fied as a melanoma or as nevus. Because the 
patients described in published reports had 
primary extraocular malignant tumor (mostly 
carcinoma of the abdomen or bowel), a new, 
oncogenic syndrome was postulated."”'?*:* We 
know, for example, that cells of skin fibroblasts 
from patients with hereditary adenomatosis of 
the colon and rectum behave more like malig- 
nant cells in tissue culture. Moreover, non- 
metastatic diffuse” or endophytic’” uveal mel- 
anomas have been seen in patients with a 
preceding cutaneous melanoma or another pri- 
mary tumor,””” whereas uveal melanoma pa- 
tients may have an increased risk of developing 
a second tumor.’ The conjunction of cutaneous 
and uveal melanomas is part of the dysplastic 
nevus syndrome or B-K-mole syndrome.” 
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with pigment granules of different size and scattered rough endoplasmic reticulum. Only few mitochondria 
(x 4,800). 





Fig. 11 (Rohrbach and associates). Electron micrograph shows a less-pigmented tumor cell from the right eye 
with some mitochondria, pigment granules, scattered rough endoplasmic reticulum, and a golgi apparatus (arrow). 
Cytoplasm shows villous processes (arrowhead) (X 4,800). 
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Therefore, a neoplasm or a neoplastic disposi- 
tion may alter cells at other sites of the body 
such that malignant transformations may oc- 
cur. No extraocular primary tumor could be 
detected in our patient five years after the onset 
of visual symptoms. In most reported cases, the 
associated extraocular tumor caused death 
within three years of diagnosis of the bilateral, 
diffuse, uveal process. It could be, there- 
fore, that the patients’ survival time had been 
too short for the development of metastases 
from the uveal lesion. 

In our patient, the cytologic characteristics 
were similar to those of patients described 
previously; there were mostly uniform spindle 
cells with only rare nucleoli and mitotic figures, 
and some eyes had varying amounts of epitheli- 
oid cells).*" The small amount of tumor cells 
outside the G,-phase of the cell cycle as demon- 
strated with the monoclonal antibody Ki-67, 
and the absence of metastases after five years of 
observation (diffuse melanomas usually have a 
poor prognosis”), indicate, though are not 
proof of, a benign, nevuslike process. Alterna- 
tively, infiltrative growth (in the chamber an- 
gle?!" and on the posterior corneal surface), 
scleral invasion’ and perforation,” (Figs. 4, 
5, and 8) as well as growth of tumor cells in 
suspension tissue culture make a malignant 
tumor more probable. Our final diagnosis was 
simultaneous, bilateral, diffuse uveal melano- 
ma of low growth potential. 

We conclude that because the bilateral diffuse 
uveal melanocytic lesions, whether they are 
melanomas or not, grow simultaneously in 
much the same way and because they are often 
associated with an extraocular primary tumor 
(carcinoma), the assumption of an oncogenic 
process is justifiable. Additionally, the diffuse 
tumor could be a consequence of diffuse mela- 
nocytic transformation (except in areas such as 
the chamber angle or posterior corneal surface, 
where normally no melanocytes exist) rather 
than of a diffuse, invasive growth. Even an 
extrascleral tumor may be caused by extrascler- 
al transformation (for example, Schwann cells 
of ciliary nerves) and not by a real scleral 
penetration of the tumor extending from the 
interior of the globe.” The boundary between 
benignancy and malignancy is not a sharp line 
but a broad zone, and whether a tumor is 
benign or malignant sometimes cannot be de- 
termined with the methods available. At pres- 
ent, therefore, the biologic character of certain 
tumors in the transition zone between nevi and 
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melanomas can be ascertained only by the clin- 
ical course. The challenge of future work in this 
field is in the development of new techniques 
such as immunologic detection of malignancy- 
specific antigens and molecular probes. 
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OPHTHALMIC MINIATURE 


‘Wonderful dark eyes,” he said. 


She didn’t know where to look. His pale eyes held her like a pinned 
butterfly. Looking into them was like looking up at the sky, trying to see 
through wispy clouds to the end of it. Once she'd tried that, lying on her 
back for hours until her eyes smarted and she felt dizzy. She was feeling 


dizzy now. 


Johanna Kingsley, Faces 


New York, Bantam Books, 1987, p. 26 
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The Gradient Filter Test to Assess Amblyopia 


Ronald V. Keech, M.D., and Pamela J. Kutschke, B.S. 


A new technique, the gradient filter test, 
was developed for evaluating changes in the 
visual acuity of preverbal children undergo- 
ing treatment for amblyopia. The gradient 
filter test consists of a series of calibrated 
photographic fog filter and prism lenses. The 
combined prism-filter lenses are placed in 
front of the normal fixing eye. The greatest 
density (fogging value) filter that causes a 
switch in fixation from the amblyopic to the 
normal eye is noted. In both normal eyes of 20 
nonamblyopic patients and the fellow (non- 
amblyopic) eyes of 20 amblyopic patients, vis- 
ual acuity decreased as the density of the 
prism-filter lens increased. The gradient filter 
test accurately detected an improvement in 
visual acuity when compared with optotype 
measurements in eight patients undergoing 
occlusion therapy. The gradient filter test is a 
useful clinical tool that can assess changes in 
visual acuity in preverbal children who are 
being treated for amblyopia. 


[THE FIXATION PREFERENCE TEST! is commonly 
used in clinical practice to diagnose and moni- 
tor amblyopia in preverbal children. It indirect- 
ly assesses visual acuity by determining a pa- 
tient’s preference for fixation in one eye as 
compared with the fellow eye. A significant 
disadvantage of this test is its inability to pre- 
cisely detect changes in visual acuity. Ambly- 
opic patients who are unable to maintain fixa- 
tion with the fixation preference test may 
exhibit large differences in the visual acuity of 
their amblyopic eye with other measures. When 
vision is improved with patching, descriptions 
such as “holds for a few seconds” or “holds 
through a blink” are imprecise, subjective 
guides to the presence of a visual acuity change. 
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The establishment of a treatment end point 
with the fixation preference test is also difficult. 
The preferred response is equal fixation. This 
may not be possible, especially in the presence 
of a unilateral organic disorder that prevents 
normal vision. 

One of us (R.V.K.) developed a new tech- 
nique, the gradient filter test, for measuring 
changes in visual acuity in preverbal children. 
The gradient filter test uses a series of calibrat- 
ed fog filters to equalize the fixation response 
between the normal and the amblyopic eye. By 
comparing the density of the filter required to 
balance the fixation on different examinations, 
the gradient filter test detects changes in visual 
acuity in preverbal children undergoing patch- 
ing therapy for amblyopia. 


Material and Methods 


The lens system used in this study consisted 
of a series of 12-prism diopter prisms and fog 
filters mounted together in a plastic housing 
(Fig. 1). The filters are clear photographic fog 
lenses that are commercially available in densi- 
ties (fogging values) from one to five in steps of 
one. In this study, fog filters ranging in density 
from three to 12 in steps of one were used 
except for filter density No. 11, which was 
excluded. Fog filter densities greater than five 
were achieved by combining two or more fog 
filters. A 12-prism diopter prism was added to 
each filter or combination of filters to induce a 
vertical tropia and make the test useful for 
patients with or without strabismus.** 

All patients underwent complete ophthalmo- 
logic and orthoptic examinations. Patients were 
considered to have normal vision if they had a 
best-corrected visual acuity of 20/25 or greater 
in each eye with no previous history of amblyo- 
pia. Patients were considered to have unilateral 
amblyopia if they had a best-corrected visual 
acuity in one eye less than 20/30 but greater 
than 20/200 with no apparent organic cause, 
and a best-corrected visual acuity in the other 
eye of 20/25 or greater. 
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Fig. 1 (Keech and Kutschke). Photographic fog 
filter and 12-diopter prism mounted in a plastic 
housing. 


The best-corrected visual acuity through 
each prism-filter lens was recorded in a stan- 
dardized manner for both eyes of patients with 
normal vision and for the fellow (nonambly- 
opic) eye of patients with unilateral amblyopia. 
The visual acuity was measured for each eye 
with a Snellen chart at 20 feet. The No. 12 
prism-filter lens was placed over the right eye 
while the left eye was occluded and the patient 
asked to read the smallest isolated line of letters 
possible. Previous testing showed that the visu- 
al acuity through the prism-filter lenses could 
improve slightly with time. Therefore, all pa- 
tients were given no more than ten seconds to 
complete the line of letters with each lens. The 
test was repeated with progressively less dense 
prism-filter lenses until the visual acuity 
through all nine lenses was recorded. The left 
eye was measured in the same manner. A sepa- 
rate group of patients with normal vision had 
both eyes tested as described. Additionally, the 
test was repeated at least one day later by the 
same examiner who had no access to the results 
of the first test. 

The visual responses of eight children under- 
going occlusion therapy for amblyopia were 
assessed with the gradient filter test. Five of the 
children were also tested with the induced- 
tropia version of the fixation preference test.’ 
The gradient filter test and fixation preference 
test were performed by the same examiner. A 
second examiner assessed amblyopia in the chil- 
dren on the same visit by using optotype meth- 
ods. Five of the children were tested with visual 
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acuity cards,’ one with Allen pictures,’ one with 
tumbling Es, and one with Snellen letters. Each 
examiner was masked to the results of the other 
examiner. 

Fixation for the gradient filter test and fixa- 
tion preference test was obtained with an ani- 
mated toy or a video cartoon’ placed 20 feet 
from the patient. The gradient filter test was 
performed by placing an occluder and the No. 
12 prism-filter lens over the fellow (nonambly- 
opic) eye, removing the occluder, and observ- 
ing the fixation pattern. The procedure was 
repeated with filter lenses of progressively less 
density until fixation switched to the fellow eye 
or alternated between the amblyopic and fellow 
eye. The prism-filter lens used at the switch in 
fixation or alternation was recorded. The gradi- 
ent filter test, fixation preference test, and the 
optotype vision tests were repeated on the same 
patient after one or more patching episodes. A 
patching episode was defined as a period of 
full-time occlusion from one examination to the 
next. This time period was approximately one 
week for each year of the child’s age up to a 
maximum of four weeks. 

Snellen visual acuities were converted to the 
logarithm of the minimal angle of resolution 
(LogMar)® for statistical analysis. The visual 
acuities through each prism-filter lens for the 
40 normal eyes and the 20 fellow eyes were 
compared by using the Wilcoxon test. The re- 
producibility of the visual responses through 
the prism-filter lenses for 20 normal eyes of ten 
patients was analyzed by determining the kap- 
pa statistic (nonparametric interclass correla- 
tion) for the 180 paired observations. 


Results 


The visual acuity through each prism-filter 
lens was evaluated for both eyes of 20 patients 
(mean age, 8 years 5 months) with normal 
vision and for the fellow eye of 20 patients 
(mean age, 10 years 7 months) with unilateral 
amblyopia (Fig. 2). With the exception of prism- 
filter lens No. 7 (P = .0490), there were no 
significant differences (P = .093 to .91) in the 
visual acuities with a given prism-filter lens 
between the eyes with normal vision and the 
fellow eyes of the amblyopic patients. The me- 
dian visual acuity for the group of normal eyes 
and fellow eyes decreased in a stepwise fashion 
as the density of the filter increased. Further- 
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more, the reciprocal relationship between in- 
creasing filter density and decreasing visual 
acuity was consistent for each patient within 
both groups. 

Although the mean visual acuity was similar 
for each group, there were wide and overlap- 
ping visual acuity ranges between prism-filter 
lenses for both the normal and fellow eyes. This 
overlap also occurred when the predicted visu- 
al acuity (+ 2 S.D.) with each prism-filter lens 
was calculated for a new patient by using the 
visual acuity data from the 40 normal eyes 
(Table). 

Reproducibility of the visual acuity measure- 
ments through each prism-filter lens was as- 
sessed by comparing the first and second obser- 
vations for both normal eyes of ten patients 
(mean age, 28 years 5 months) (Fig. 3). There 
was no difference in the visual acuity measure- 
ments of paired observations in 73 of 180 
(41%), a one-line difference in 70 of 180 (39%), 
and more than a two-line difference in only 13 
of 180 (7%). For the 180 visual acuity measure- 
ments, the probability of the matched pairs 
being within one Snellen line of visual acuity 
was 0.7947 (K = 0.718, P < .0001). 

The gradient filter test was compared with the 
induced-tropia version of the fixation prefer- 
ence test and with optotype tests in eight am- 
blyopic children (mean age, 2 years 4 months) 
undergoing occlusion therapy. Vision was as- 
sessed on two different examinations in four 
patients (four patching episodes) and three dif- 
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Fig. 2 (Keech and Kutschke). The 
median and range of visual acuities 
for the group of 40 normal eyes and 
20 fellow (nonamblyopic) eyes for 

20/40 each prism-filter lens. 


20/200 


12 


ferent examinations in four patients (eight 
patching episodes). The gradient filter test de- 
tected an improvement of vision in the ambly- 
opic eye in nine episodes and no change in 
three episodes. The gradient filter test results 
agreed with the optotype methods in ten of the 
12 episodes (Fig. 4). In two episodes, the gradi- 
ent filter test did not detect an improvement 
noted by the optotype tests. Visual acuity im- 
proved with patching from 20/60 to 20/50 with 
linear Es in one patient and from 20/60 to 
20/40 with Allen pictures in another. The fixa- 
tion preference test failed to detect any change 
in visual acuity in the five patients (five patch- 
ing episodes) tested, although an improvement 


TABLE 
PREDICTED VISUAL ACUITY RANGE FOR A NEW 
OBSERVATION IN 40 NORMAL EYES 


SNELLEN VISUAL PREDICTED VISUAL 
PRISM-FILTER ACUITY ACUITY RANGE 
LENS (MEAN) (+ 2 S.D.) 
3 20/26 20/17-20/39 
4 20/27 20/16-20/45 
5 20/34 20/19-20/60 
6 20/40 20/18-20/72 
7 20/48 20/27-20/85 
8 20/67 20/23-20/198 
9 20/78 20/23-20/265 
10 20/99 20/24-20/415 
12 20/199 20/176-20/671 
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was noted in all five episodes by the gradient 
filter test and the optotype tests. 


Discussion 


The gradient filter test was developed as a 
simple method to assess changes in visual acu- 
ity with occlusion therapy accurately. This 
study demonstrated a consistent relationship 
between the level of vision and the density of 
the filter. For every patient tested, the visual 
acuity of normal eyes and the fellow eyes of 
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Fig. 3 (Keech and Kutschke). 
Comparison of the first and second 
observation of LogMar visual acu- 
ity of 20 normal eyes through each 
prism-filter lens. Each line repre- 
sents differences in Snellen lines of 
visual acuity. The probability of a 
one Snellen line or less difference 
between matched pairs for the 180 
pairs of observations was 0.7947 (K 
= 0.718, P < .0001). 


0.00 -0.08 


unilateral amblyopic patients decreased as the 
density of the prism-filter lens increased. A 
change in the prism-filter lens in front of the 
fellow eye necessary to switch or alternate fixa- 
tion between the normal and the amblyopic 
eye, therefore, strongly suggests a change in 
the visual acuity of the amblyopic eye. This 
assertion is also supported by the results in 
children undergoing occlusion therapy for am- 
blyopia. In ten (83%) of 12 patching episodes, 
the improvement in visual acuity measured by 
optotype methods was accompanied by a de- 
crease in the prism-filter lens density required 
to cause a switch in fixation. 






Fig. 4 (Keech and Kutschke). A 
comparison of the ability of the 
gradient filter test and optotype vi- 
sion tests to determine a change in 
visual acuity after one or more epi- 
sodes of occlusion therapy. 
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The reproducibility of the gradient filter test 
also confirms its value as a clinical test. Visual 
acuities obtained from the same eye with the 
same prism-filter lens varied by only one 
Snellen line or less in 143 (79.4%) of the 180 
paired observations in 20 normal eyes tested. 
Although not testable in preverbal children, it 
is unlikely that the reproducibility would vary 
with age. 

In this study, we found that the difference in 
the density (fogging value) between each con- 
secutive filter was slight and that it was clinical- 
ly more useful to rely on a change in density of 
two or more prism-filter lenses before conclud- 
ing that a change in visual acuity had occurred 
with occlusion therapy. A new version of the 
gradient filter test now includes only five lenses 
with a greater difference in consecutive filter 
strength. 

Other lens filter systems have been described 
for the assessment of amblyopic patients. Bago- 
lini? used a graded red filter bar for estimating 
the depth of suppression in patients with sup- 
pression scotomas with or without amblyopia. 
Other investigators” developed a set of neu- 
tral-density filters that aid in detecting and 
grading the severity of afferent pupillary de- 
fects in patients with various disorders, includ- 
ing amblyopia. Cadera and associates” used a 
neutral-density rotary filter in combination 
with a fixation preference test to calibrate the 
point at which a patient would switch fixation 
from the fellow eye to the amblyopic eye. Al- 
though similar to the gradient filter test, their 
test is difficult to perform in young children and 
is useful only in patients with a manifest devia- 
tion. Additionally, their results were not ana- 
lyzed statistically. 

The gradient filter test was designed to accu- 
rately identify a change in visual acuity with 
occlusion therapy rather than to predict the 
value of a single visual acuity or to determine 
the precise change in visual acuity. As shown in 
the Table, the visual acuity range through any 
prism-filter lens for a patient is too large to be 
clinically useful. The gradient filter test, how- 
ever, appears to be sensitive to changes in 
visual acuity induced by occlusion therapy and 
should be a useful clinical tool for examining 
amblyopic patients. 

The value of the gradient filter test lies in its 
ability to provide the clinician with immediate 
and reliable evidence about the success of oc- 
clusion therapy when other methods are not 
helpful. Fixation pattern tests are easy to per- 
form, but they lack accurate methods for assess- 


ing visual improvement. Forced-choice prefer- 
ential looking methods, even in the simplest 
form, are cumbersome, time-consuming, and 
not suitable for all children. The gradient fil- 
ter test is faster and easier to perform than 
forced-choice preferential methods and offers 
a more precise guide for monitoring visual 
changes than traditional fixation pattern tech- 
niques in preverbal children undergoing occlu- 
sion therapy. 
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The Use of Crossed Polarized Filters in the Measurement 
of the Relative Afferent Pupillary Defect 


Michael L. Rosenberg, M.D., and Armando Oliva, M.D. 


We used crossed polarized neutral density 
filters to quantitate relative afferent pupillary 
defects. To prove reproducibility, the relative 
afferent pupillary defects of 20 patients were 
measured with this technique by two inde- 
pendent observers. There was no statistically 
Significant difference between the two meas- 
urements. Relative afferent pupillary defects 
as low as 0.03 log unit were easily measured. 
These filters offer a convenient and reproduci- 
ble technique that is more sensitive than the 
use of neutral density filters. 


T He use oF NEUTRAL DENSITY FILTERS to measure 
the relative afferent pupillary defect has been 
described.! Quantitation of the relative affer- 
ent pupillary defect is useful in the serial evalu- 
ation of patients, as well as for comparing the 
size of the relative afferent pupillary defect 
with other elements of optic nerve function. We 
used polarizing filters to measure the relative 
afferent pupillary defect and confirmed the 
technique’s reproducibility between different 
observers. 


Material and Methods 


The instrument used to measure the relative 
afferent pupillary defect consists of a trial lens 
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spectacle on which two sets of polarizing filters 
have been mounted (Fig. 1). The first set is fixed 
over each eye with the axis of polarization 
oriented horizontally. The second set is mount- 
ed directly over the first. Its axis of polarization 
can be rotated from 0 to 180 degrees. At 0 and 
180 degrees, maximum light transmission 
through the filter is obtained. At 90 degrees, 
minimum light transmission occurs. The 
amount of light transmission at 5-degree incre- 
ments was measured empirically for two sets of 
such spectacles with no difference between the 
two (Fig. 2). 

The relative afferent pupillary defect can be 
measured simply by repeatedly testing for the 
defect, decreasing the amount of light shone 
into the normal eye after each observation. This 
is done by rotating the filter over the normal eye 
between each test. When the relative afferent 
pupillary defect can no longer be seen (that is, 
when the initial constriction and redilation of 
each pupil is symmetric), the axis of the filter is 
taken as the measure of the relative afferent 
pupillary defect in degrees. The closer the value 
is to 90 degrees, the more severe the relative 
afferent pupillary defect. It is useful to surpass 
the end point, creating a relative afferent pupil- 
lary defect on the opposite side, bracketing the 
end point across a narrow range. To confirm 
small relative afferent pupillary defects, a tech- 
nique similar to that described for neutral den- 
sity filters is used. One can rotate the filter 10 to 
15 degrees over the eye and look for a relative 
afferent pupillary defect. The test is then re- 
peated on the other eye. The abnormal eye will 
have a more easily seen relative afferent pupil- 
lary defect, whereas the normal eye will not 
have the expected relative afferent pupillary 
defect.’ 

To test the reproducibility of this technique, 
we examined 20 patients who had optic neu- 
ropathies and relative afferent pupillary de- 
fects. The relative afferent pupillary defect was 
measured on each patient independently by 
two observers during the same patient visit, 
without either observer having knowledge of 
the side or the degree of defect found by the 
other observer. Special care was taken to keep 
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Fig. 1 (Rosenberg and Oliva). Left, Crossed polarizing filter glasses. Right, Lateral view shows the technique 
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used for the testing of an afferent pupillary defect. Touching the filters with the light decreases glare and allows a 
more constant distance between the light source and the pupil. 


variables that may affect the measurement of 
the relative afferent pupillary defect as constant 
as possible. The examination room was kept 
completely dark during all measurements. Oc- 
casionally, a dim light was placed as a fixation 
target at the end of the room. The light of a 
standard, fully charged halogen transillumina- 
tor was used for all tests. After a maximum of 
three to five swings of the illuminator, testing 
was stopped and each eye was illuminated 
beneath the filters. If an end point was not 
reached after several tests, the room lights were 
turned on and the spectacle reset to 0 degrees to 
avoid differential bleaching of the two retinas. 
The lights were again turned off, and the filter 
was rotated to the new suspected value. The 
light was allowed to touch the filter to ensure 
equal distance between the light and each eye 
and to eliminate glare for the observer (Fig. 1). 
Oblique illumination of the eyes was avoided, 
and the light was not held longer over one eye 
than over the other eye. 


Results 


The values for the relative afferent pupillary 
defect in seven patients were found to be iden- 
tical by the two observers (Table). Only two 


patients had measurements that differed by 
more than 10 degrees. The calculated mean 
difference between the two observed measure- 
ments was 6.5 degrees (S.D., 7.7). Similarly, the 
difference in light transmission needed to neu- 
tralize the afferent pupillary defect differed by 
more than 0.2 log unit in only two patients. The 
mean difference between the two observers was 
0.07 log unit (S.D., 0.08). The paired t-test 
analysis disclosed no significant difference be- 
tween the measurements with either the log 
units or the difference in degrees of measure- 
ment (P > .4). 


Discussion 


The relative afferent pupillary defect is one of 
the most sensitive indicators of asymmetric 
optic nerve function. It is more sensitive than 
the visual-evoked potential or the pupillary 
cycle time.’ Most frequently, relative afferent 
pupillary defects are described by using a quali- 
tative 1 to 4+ scale. Unfortunately, this scale 
lacks the quantitation that is necessary for fol- 
low-up and comparison to other measures of 
optic nerve function. The use of neutral density 
filters offers a way to quantify and standardize 
measurements.’® The main drawback of this 
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Fig. 2 (Rosenberg and Oliva). 
Light transmission through pola- 
rized filters (all transmission mea- 
sured in foot-candles). 
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technique is that the filters come in discrete log 
units (in increments of either 0.1 or 0.3). In 
contrast, the crossed polarizing filters provide a 
continuous scale for measurement, which al- 
lows the examiner to easily bracket the relative 
afferent pupillary defect, usually across a nar- 
row range. Whereas 0.3 log unit is the smallest 


TABLE 
MEASUREMENT OF RELATIVE AFFERENT PUPILLARY 
DEFECT 


RELATIVE AFFERENT PUPILLARY 
DEFECT (DEGREES) / 


PATIENT LOG 
NO. OBSERVER 1 OBSERVER 2 DIFFERENCE 
1 45 25 0.20 
2 55 60 0.10 
3 45 45 0 
4 55 55 0 
5 45 35 0.13 
6 30 30 0 
7 60 60 0 
8 65 55 0.19 
9 30 20 0.07 
10 50 50 0 
11 45 35 0.13 
12 = 2% 15 0.02 
13 30 20 0.03 
14 25 25 0 
15 60 60 0 
16 ; 65 70 0.09 
17 55 35 0.26 
18 25 35 0.07 
19 50 40 0.12 
20 30 25 0.03 


relative afferent pupillary defect that can be 
measured with confidence using neutral densi- 
ty filters,’ it is relatively easy to measure rela- 
tive afferent pupillary defects of 0.03 to 0.06 log 
unit (15 to 20 degrees) with our technique. 

The sensitivity of this test depends on many 
factors. Characteristics of the individual pa- 
tients, such as iris color and pupillary reactivi- 
ty, affect the ease with which one can evaluate 
the asymmetry of the pupillary response. Dark 
irides make measurements difficult at higher 
degrees of deficit. At any setting, sluggish pu- 
pils were more difficult to evaluate. | 

In many patients with briskly reactive pupils 
and light colored irides, afferent pupillary de- 
fects of 10 degrees (0.02 log unit) were easily 
measured with a high degree of confidence. In 
patients with less briskly reactive pupils and 
darker irides, however, a 0.1-log unit relative 
afferent pupillary defect might be all that could 
be measured. Rarely, we were unable to define 
an end point in a patient with abnormally 
sluggish pupils. 

The severity of the afferent pupillary defect 
has a more complex effect on our ability to 
obtain accurate measurements. One would ex- 
pect, based on the nonlinearity of the filters, 
that accuracy and consistency would be highest 
between 55 and 75 degrees. Smaller changes 
within this range produce a much greater per- 
centage change in light transmission than do 
similar changes at lower or higher settings. As 
the filters darken, it becomes harder to see the 
pupil and one must look for constriction of the 
opposite pupil. Thus, even though the percent 
change might be higher between 60 and 65 
degrees, the ability to see a small pupillary 
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escape was greater at lower settings. These 
factors seemed to result in a TERENE constant 
accuracy at all settings. 

The difference in sensitivity for measuring a 
relative afferent pupillary defect between this 
technique and that using neutral density filters 
is striking (0.3 log unit vs 0.03 log unit). We 
suspect that this is at least in part attributable to 
the decrease in light transmitted to each eye 
with the crossed polarized filter technique. 
Even at 0 degrees, there is a fivefold decrease in 
the amount of transmitted light to each eye. It 
has been our experience, as well as’ that of 
others,?* that relative afferent pupillary defects 
may be easier to see with a dimmer light source. 
We have also noted that in some patients a 
questionable relative afferent pupillary defect 
without the filters becomes more obvious when 
the patient is tested with the filters on and set at 
0 degrees over both eyes. For this reason, we 
have begun to test all patients with both a 
bright and a dim light. We believe there is a 
significant increase in positive tests with a dim- 
mer light. 

Practically, the spectacles eliminate the need 
for multiple filters of different light. transmit- 
tance. The spectacles also allow the examiner to 
place a +10.0-diopter lens over each eye, pro- 
viding magnification of the pupillary reaction. 
One drawback to these filters is that 0.9 log unit 
(90 degrees) is the maximum relative afferent 
pupillary defect that can be measured. Some 
patients with marked optic neuropathies and 
large relative afferent pupillary defects are thus 
off the scale. Placing a standard neutral density 
filter over the polarized filter would easily cor- 


rect this problem. Shifting the scale downward 
would allow larger relative afferent pupillary 
defects to be measured accurately. The scale, 
using a 0.3-log unit filter for example, would 
range from 0.3 log unit (at 0 degrees) to 1.2 log 
units (at 90 degrees). 
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Hydroxyamphetamine Mydriasis in Normal Subjects 


Steven A. Cremer, H. Stanley Thompson, M.D., Kathleen B. Digre, M.D., 
and Randy H. Kardon, M.D. 


Hydroxyamphetamine eyedrops are used to 
help localize the lesion in Horner’s syndrome. 
Because normal variability in the response to 
the eyedrops may influence the interpretation 
of test results in patients with Horner’s syn- 
drome, we studied both the interocular varia- 
bility of the drug’s mydriatic effect within 
each normal subject and the variation be- 
tween individuals. We used photographs to 
document the variability among 26 normal 
subjects. Hydroxyamphetamine hydrobro- 
mide 1% eyedrops (Paredrine) were placed in 
both eyes of normal subjects in the same way 
that patients with Horner’s syndrome are test- 
ed. The drug produced a mean increase in 
pupil size of 1.96 mm (+ 0.61 S.D.) in the 52 
eyes tested. In normal subjects, the mydriatic 
effect of hydroxyamphetamine was symmetric 
in each pair of eyes. The mean interocular 
asymmetry of mydriasis as measured by the 
difference in dilation (right eye dilation mi- 
nus left eye dilation) was —0.087 mm (+ 0.29 
S.D.). Thus, the variability of hydroxyamphet- 
amine mydriasis from one eye to the other ina 
single subject was much lower than the varia- 
bility between subjects. 


P areprine (parahydroxyamphetamine hydro- 
bromide 1%) was introduced as a mydriatic 
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eyedrop in 1937.1” It was first used in combina- 
tion with atropinic agents in an effort to hasten 
patients’ recovery from cycloplegia and then as 
a gentle mydriatic.” In the 1940s, it was a 
popular nasal decongestant and was used with 
a sulfathiazole suspension to treat sinus dis- 
ease.’ It was also used to treat cardiogenic 
shock® and cardiac arrhythmias,’ and was 
shown, unlike amphetamine sulphate, to have 
little or no effect on the central nervous sys- 
tem.’ In the mid-1960s, it was concluded that, 
like tyramine, its adrenergic action resulted 
from the release of norepinephrine from nerve 
endings.”® In 1971, it was suggested” that be- 
cause of its mode of action, hydroxyampheta- 
mine might be useful as a diagnostic test to 
localize the lesion in Horner’s syndrome. It has 
been repeatedly observed that hydroxyamphet- 
amine causes less dilation of the affected pupil 
in Horner’s syndrome when the lesion is in the 
postganglionic neuron, ™!" but does dilate the 
affected pupil in preganglionic lesions. This 
effect has been demonstrated in cases of surgi- 
cally placed lesions in humans” and rabbits." 
In recent years, hydroxyamphetamine has re- 
placed epinephrine as the most reliable phar- 
macologic tool for identifying a postganglionic 
lesion in Horner’s syndrome. 

When used as a diagnostic test for Horner’s 
syndrome, hydroxyamphetamine is placed in 
both eyes and the pupillary response is noted 
45 to 60 minutes later. Many factors deserve 
consideration when evaluating the localizing 
value of hydroxyamphetamine in Horner’s syn- 
drome. We evaluated the influence of the fol- 
lowing factors: the variability of hydroxyam- 
phetamine mydriasis among individuals; the 
symmetry of hydroxyamphetamine mydriasis 
between the two eyes of an individual; and the 
effect of patient age and iris color on hydroxy- 
amphetamine mydriasis. We have attempted to 
define the normal range of hydroxyampheta- 
mine mydriasis that would be expected under 
the conditions of testing used in Horner’s syn- 
drome. 
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Subjects and Methods 


Twenty-six normal subjects were used. None 
had any history of migraine headaches. Their 
mean age was 50.1 years (5.D. + 15.8 years; 
range, 19 to 69 years). Hydroxyamphetamine 
(1%) was placed into the conjunctival sac of 
each eye, both eyes were wiped, and 20 to 40 
seconds later, in an effort to balance the dose in 
the two eyes, a second drop was placed in each 
eye. Photographs were taken just before the 
eyedrops were given and 45 to 60 minutes after 
instillation. The photographs were taken with a 
Loewenfeld-Rosskothen camera‘ at 1:1 magni- 
fication using Polaroid film in moderately 
bright light. The pupil diameters of both eyes 
were measured directly from these photo- 
graphs to the nearest tenth of a millimeter with 
a magnifying ruler. 

We considered two kinds of variability in 
hydroxyamphetamine mydriasis, variation be- 
tween individuals and variation between the 
eyes of one individual. 

For the former, we measured the amount of 
mydriasis produced by hydroxyamphetamine 
in each of the 52 eyes of the 26 normal subjects 
by subtracting the predrop pupil size from the 
postdrop pupil size. From this, the mean mydri- 
asis for the right and left eyes was calculated. 
The standard deviation of this mean represent- 
ed the interindividual variation in mydriasis. 
We also investigated the effect of age and iris 
color (blue and green vs brown) on degree of 
mydriasis. 


For variation between eyes of a given individ- 
ual (the interocular variation) in mydriasis, we 
plotted pupillary diameter for each subject's 
right eye, both before and after hydroxyam- 
phetamine, against the corresponding pupillary 
diameter of the left eye to find whether hydrox- 
yamphetamine produced significant anisocoria 
in normal subjects. Additionally, the dilation 
difference between the two eyes (mydriasis of 
the right eye minus mydriasis of the left eye) 
was calculated to quantify the interocular asym- 
metry. The contribution of measurement error 
was also evaluated by comparing the dilation 
difference between the two eyes as measured 
from photographs by two different observers. 


Results 


The mean pupillary dilation to hydroxyam- 
phetamine for the combined 52 eyes was 1.96 
mm (S.D. + 0.61 mm), with a range of 0.5 to 3.1 
mm (Fig. 1). The mean pupillary dilation of the 
right eyes was 1.94 mm (+ 0.63 S.D.), and the 
mean dilation of the left eyes was 1.99 mm (+ 
0.68 S.D.) for the 26 normal subjects. 

No effect of age on hydroxyamphetamine 
mydriasis was found (Fig. 2). Additionally, no 
significant difference (P = .40) in mean mydria- 
sis was observed in eyes of differing pigmenta- 
tion (blue and green eyes, mean dilation = 2.04 
+ 0.68 mm [N = 11 white subjects, 22 eyes]; 
brown eyes, mean dilation = 1.90 + 0.55 mm 


20 
18 n= 52 
mean = 1.96mm 
16 S.D. = 0.6lmm 
14 
Number 12 Fig. 1 (Cremer and associates). 
of Histogram shows the actual pupil- 
lary dilation in all 52 eyes (26 nor- 
Eyes mal subjects) (mean = 1.96 + 0.61 


mm). 
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[IN = 15 subjects, 13 white, two oriental, 30, 


eyes]). 

The plot of diameter of the right eyes con- 
trasted with diameter of the left eyes is shown 
both before and after the administration of 
hydroxyamphetamine in Figure 3. The graph 
shows that when hydroxyamphetamine is 
placed in both eyes of a normal individual, it 
generally does not produce an anisocoria. Ad- 
ditionally, the mean difference in dilation be- 
tween the two eyes was only —0.087 mm + 
0.299 S.D. Thus, we found that the right eye to 
left eye variation in mydriasis was much less 
than variation from one person to another. 

The proportion of interocular variability at- 
tributable to measurement error was found to 
be 23.7% (95% confidence interval = 11.4% to 
45.7%). Almost one fourth of the interocular 
response variability to hydroxyamphetamine 
could be accounted for on the basis of measure- 
ment variability from the photographs. 


Discussion 


The results of our study help clarify what the 
anticipated response to hydroxyamphetamine 
will be in normal individuals. It is important to 
know how much difference in mydriasis is to be 
expected between the two eyes of a normal 
individual if this difference is to be used as a 
localizing test in Horner’s syndrome. We found 
little interocular difference in the hydroxyam- 
phetamine mydriasis (mean = ~—0.087 mm + 
0.299 S.D.), which indicates that when a differ- 
ence is found, the test should have diagnostic 
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Fig. 2 (Cremer and associates). 
Regression shows the lack of rela- 
tionship between age and the mean 
mydriasis (average of right and left 
eye mydriasis for each individual) 
when using two drops of 1.0% hy- 
droxyamphetamine hydrobromide 
{correlation coefficient [r] = 0.0). 


value. Our conclusions support those of van der 
Wiel and van Gijn”? (mean = 0.0075 mm + 0.30 
S.D.). 

We demonstrated that the degree of hydroxy- 
amphetamine mydriasis varies among individu- 
als. Factors that may influence the degree of 
apparent hydroxyamphetamine mydriasis in- 
clude difference in the level of alertness at the 
beginning and end of the test (a person who 
becomes sleepy by the end of the test might 
exhibit less mydriasis); differences in the pene- 
tration of hydroxyamphetamine through the 
cornea; the amount of norepinephrine stores in 
nerve endings available for release; and the 
number of adrenergic receptors on the dilator 
muscle. In our normal subjects, these factors 
produced little, if any, interocular differences in 
response and must have exerted a relatively 
symmetric effect on the two eyes. Despite the 
interindividual variability, the difference in re- 
sponse between the two eyes of a given individ- 
ual is negligible. We interpret this finding to 
mean that as a localizing test in Horner’s syn- 
drome, hydroxyamphetamine mydriasis should 
be useful, because the interindividual variabili- 
ty does not influence the localizing value with- 
in an individual. 

Neither the age nor the iris color of the 
subject appeared to influence the amount of 
mydriasis to 1% hydroxyamphetamine in our 
subjects. Smith and Smith,” however, reported 
that the pupils of elderly subjects dilate slightly 
more with 0.5% hydroxyamphetamine than 
those of younger subjects. One way of reconcil- 
ing this difference is to consider that the in- 
crease in permeability of an aging cornea may 
cause a higher effective concentration of the 
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Fig. 3 (Cremer and associates). 
Effect of hydroxyamphetamine on 
pupil diameter in normal eyes. Plot 
of right eye diameter vs left eye 
diameter for 26 normal subjects, 
before (circles) and after hydroxy- 
amphetamine (squares). The right 
and left pupils are of nearly equal 
diameter, as shown by the close 
proximity of the points to the diag- 
onal line of equality. Any deviation 
from this line represents an aniso- 
coria. Hydroxyamphetamine gen- 
erally does not produce anisocoria 
in normal subjects because the 
postdrop points are no further from 
the line of equality than the pre- 
drop points. 


Right Eye Diameter (mm) 


drug at the nerve ending whenever a submaxi- 
mal concentration of hydroxyamphetamine is 
given topically. The 0.5% solution used by 
Smith and Smith” may not have been strong 
enough to release all of the norepinephrine 
stores from the nerve endings. This was sug- 
gested by Mensher,”© who photographed the 
pupils of 20 normal volunteers (Fig. 4), and it 
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was later discussed by Gillum.” Therefore, at 
submaximal concentrations of topically applied 
hydroxyamphetamine (0.5%), corneal permea- 
bility differences among age groups may influ- 
ence the mydriatic effect. At higher concentra- 
tions of the drug (that is, two drops of 1.0%), 
however, mydriasis does not appear to differ as 
a function of age. 


Fig. 4 (Cremer and associates). 
Hydroxyamphetamine hydrobro- 
mide dose response curve. Note 


j 10% that the 0.5% concentration does 


0.5% A not always produce full mydriasis. 


Data from 20 normal volunteers 
who ranged in age from 4 to 5] 
years are included. Life-size, self- 
developing photographs were tak- 
en before and 60 minutes after in- 
stilling hydroxyamphetamine 1% 
in the right eye only. The same 20 
subjects were retested at least 
seven days later under identical 
conditions but with different con- 
centrations of hydroxyampheta- 
0.0 mine. 


Log of Concentration 
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The interocular difference in hydroxyamphet- 
amine mydriasis might be expected to vary in 
an individual daily. Day-to-day variation, how- 
ever, should be part of the overall variability. 
Presumably, some of our subjects were exam- 
ined on days when they dilated more than 
usual, and some on days when they dilated less 
than usual. Because the hydroxyamphetamine 
test is not used to follow the progression of a 
sympathetic deficit in a given patient, and is a 
one-time test for localization, the daily varia- 
tion in the test within a given individual is not 
likely to have clinical significance. 

Because there is relatively little interocular 
variability in hydroxyamphetamine mydriasis 
in a normal individual, a mydriatic difference 
between the two eyes of a patient with Horner's 
syndrome is more likely to reflect differences in 
the number of existing postganglionic neurons 
than any right eye to left eye variability of the 
drug's effect. 
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Hydroxyamphetamine Mydriasis in Horner’s Syndrome 





Steven A. Cremer, H. Stanley Thompson, M.D., Kathleen B. Digre, M.D., 
and Randy H. Kardon, M.D. 


We studied hydroxyamphetamine hydro- 
bromide 1% (Paredrine) mydriasis in 54 pa- 
tients with Horner’s syndrome to determine 
its effectiveness in distinguishing pregangli- 
onic lesions from postganglionic lesions. The 
difference in pupillary dilation between the 
unaffected and affected sides was used as a 
measure of the hydroxyamphetamine effect. 
We found that patients who had clinical evi- 
dence of damage to the postganglionic neuron 
of the oculosympathetic pathway had less pu- 
pillary dilation on the affected side. In con- 
trast, almost all patients judged to have clini- 
cal evidence of preganglionic lesions dilated 
more on the affected side. We determined the 
probability that a given difference in pupil- 
lary dilation between the involved and unin- 
volved side is the result of a postganglionic 
lesion. | 


Tue USE OF hydroxyamphetamine hydrobro- 
mide 1% (Paredrine) as a diagnostic test for 
localizing the site of the lesion in Horner’s 
syndrome was suggested in 1971 by Thompson 
and Mensher.’ They showed that when the 
lesion appeared to be in the postganglionic 
neuron, the denervated iris dilator muscle re- 
sponded less to the drug. This fits the known 
mechanism of action of the drug: hydroxyam- 
phetamine releases the stores of norepineph- 
rine from the postganglionic adrenergic nerve 
endings at the dilator muscle of the pupil. The 
postganglionic fibers travel along the internal 
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carotid artery from the superior cervical gangli- 
on to the cavernous sinus, and through the orbit 
and into the globe. If the postganglionic neuron 
is dead, there will be no norepinephrine stores 
to be released, and hence no mydriasis. 

There has been some debate about the value 
of hydroxyamphetamine mydriasis as a localiz- 
ing sign in Horner's syndrome. Miller,’ analyz- 
ing the data of Maloney, Younge, and Moyer,’ 
found hydroxyamphetamine to have a sensitivi- 
ty of 96% in identifying postganglionic lesions, 
whereas van der Wiel and van Gijn’ found the 
sensitivity to be closer to 40%. Van der Wiel 
and van Gijn quantified hydroxyamphetamine 
mydriasis and attempted to define a cutoff point 
for judging whether the lesion was in the post- 
ganglionic neuron. 

We undertook to re-examine how much dif- 
ference in hydroxyamphetamine mydriasis be- 
tween the two eyes is necessary to determine 
that the location of the sympathetic deficit is 
postganglionic. We first studied the variability 
of hydroxyamphetamine mydriasis in normal 
subjects. In the present study, we examined 
hydroxyamphetamine mydriasis in 54 patients 
with Horner’s syndrome. 


Subjects and Methods 


We obtained the charts of 142 patients in 
whom Horner’s syndrome was diagnosed. The 
diagnoses were confirmed both by dilation lag 
of the smaller pupil and by the cocaine test. 
Five patients with congenital Horner’s syn- 
drome were eliminated from the study because 
they had impaired hydroxyamphetamine my- 
driasis, presumably because of transsynaptic 
dysgenesis of the final neuron.’ The records of 
the remaining 137 patients with central (first- 
order neuron damage), preganglionic (second- 
order neuron damage), or postganglionic 
(third-order neuron damage) Horner’s syn- 
drome were reviewed. In 54 of these patients, 
the location of the lesion was identified with 
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reasonable certainty on clinical grounds alone 
by one of us (H.S.T.), without knowing the 
results of hydroxyamphetamine testing. Pa- 
tients with neurologic signs that suggested a 
central lesion were included in the nonpostgang- 
lionic group. Of the 54 patients in whom the 
disease could be localized clinically, 24 were 
believed to have nonpostganglionic lesions and 
30 were believed to have postganglionic le- 
sions. 

The disease could be localized clinically in 54 
patients. Twenty-four patients were believed to 
have nonpostganglionic lesions in which the 
oculosympathetic pathway was clearly in the 
chest. Three patients with clear signs of brain- 
stem damage were included in this group of 24, 
because the damage seemed likely to be proxi- 
mal to the superior cervical ganglion with noth- 
ing to suggest damage to the postganglionic 
neuron. Thirty patients were believed to have 
postganglionic lesions in which the damage 
to the oculosympathetic pathway was clearly 
along the internal carotid artery. Included in 
these patients were one patient with an isolated 
basal skull fracture, one patient with a dissect- 
ing aneurysm of the internal carotid artery, and 
a series of patients with typical cluster head- 
aches. There was nothing to suggest a location 
other than the postganglionic neuron. In 44 
patients, the damage might have affected both 
the preganglionic and postganglionic neurons, 
and in some patients no cause for Horner’s 
syndrome could be found. 

Many of the patients we excluded from this 
study had a response to hydroxyamphetamine 
that appeared to indicate a postganglionic le- 
sion because the pupil on the side of the Hor- 
ner's syndrome did not dilate, whereas the 
unaffected pupil dilated substantially. These 
patients were excluded because the clinical evi- 
dence for localization was ambiguous. 

The hydroxyamphetamine test was per- 
formed in the same way in all of our patients. 
One drop of hydroxyamphetamine hydrobro- 
mide 1% (Paredrine) was instilled into the con- 
junctival sac of both eyes of each patient. Both 
eyes were wiped, and 20 to 40 seconds later, a 
second drop was put in each eye in an effort to 
balance the dose in the two eyes. Photographs 
were taken immediately before the eyedrops 
were administered and 45 to 60 minutes later. 
The. photographs were taken with a C-U 5 
Polaroid camera in clinic light (about 25 to 30 
foot-candles). Life-size photographs (1:1 mag- 
nification) of both eyes were produced so that 
the pupil diameters could be measured directly 


from the photographs with a magnifying ruler 
to the nearest tenth of a millimeter. | 

_ We compared the amount of mydriasis in the 
normal eye with the mydriasis in the sympa- 
thectomized eye; we measured not the final size 
of the pupil, but how much it had dilated. This 
difference in dilation between the two eyes was 
considered positive if the anisocoria increased, 
and negative if the anisocoria diminished or if 
the Horner’s pupil dilated more than the nor- 
mal pupil. Thus, a postganglionic lesion would 
be expected to produce a positive difference in 
dilation and a central or preganglionic lesion 
would be expected to produce no difference ora 
negative difference in dilation.’ This measure- 
ment takes into account any pre-existing aniso- 
coria and therefore is a measure of the differ- 
ence in the drug-induced mydriasis in the two 
eyes. Additionally, any difference in psycho- 
sensory dilation of the pupils in the before and 
after photographs will not bias the results be- 
cause this kind of transient mydriasis affects 
both eyes. 

A logistic regression analysis’ of our data was 
used to determine the probability (+ 95% confi- 
dence limits) that a lesion was postganglionic 
for a given difference in dilation. The reliability 
of the regression analysis, based on our sample, 
was examined by calculating the probability of 
a postganglionic-nonpostganglionic pair being 
correctly ranked (that is, the area under the 
corresponding receiver-operator curve), with 
the standard error calculated according to Han- 
ley and McNeil.? : 


Results 


The actual distributions of difference in dila- 
tion for our postganglionic and nonpostgangli- 
onic groups are shown in Figure 1. The division 
between the postganglionic and nonpostgangli- 
onic groups was not absolute; however, zero 
difference in dilation best distinguished the 
postganglionic and nonpostganglionic groups. 
With the dividing line in this location, a posi- 
tive difference in dilation correctly identified 
the lesion as postganglionic in 88% of the cases 
(positive predictive value = 88%), and a known 
postganglionic lesion showed a positive differ- 
ence in dilation 93% of the time (sensitivity = 
93%). When the lesion was-judged to be pre- 
ganglionic or central (nonpostganglionic), the 
difference in dilation was negative or zero 83% 
of the time (specificity = 83%). When the differ- 
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Fig. 1 (Cremer and associates). Histogram shows the amount of difference in dilation induced by instilling 
hydroxyamphetamine drops in both eyes of 54 patients with Horner’s syndrome. The apparent location of the 
damage to the sympathetic pathway, as judged clinically before the test, is indicated by the shading of the bars. A 
positive difference in dilation suggests a postganglionic lesion, and no difference or a negative difference 
suggests a nonpostganglionic lesion. The four patients believed to have central lesions were included in our 
nonpostganglionic group and are identified with a “C.” 


ence was negative or zero, the lesion was non- convey all of the information. The clinician 

postganglionic 90% of the time (negative pre- would like to know the likelihood that a patient 

dictive value = 90%). with a given dilation difference has a postgang- 

A dividing line like this does not, however, lionic lesion. The results of the logistic regres- 
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Fig. 2 (Cremer and associates), 
Postganglionic probability distri- 
bution. This distribution shows the 
probability that a lesion is postgang- 
lionic for any measured difference 
in dilation between —1.5 and 2.5 
mm. The dark line indicates the 
mean probability that the lesion is 
postganglionic, and the two lighter 
lines define the 95% confidence in- 
terval. For example, the mean prob- 
ability that a patient with a 1.5-mm 
difference in dilation has a post- 
ganglionic lesion in the oculosym- 
pathetic pathway is 96.0% with a 
lower confidence limit (95%) of 
76.2% and an upper limit of 99.4%. 
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sion analysis (Fig. 2 and the Table) provide this 
information and can help determine where the 
lesion is localized. 

We also plotted the mydriasis of the affected 
eye against the mydriasis of the unaffected eye 
(Fig. 3). Included in Figure 3 are the data 
obtained from 26 normal subjects.” In this 
graph, the division between postganglionic pa- 
tients and nonpostganglionic patients can be 
seen, and the zone occupied by normal re- 
sponses can be appreciated. A few patients with 
Horner's syndrome from both groups showed 
little asymmetry of mydriatic effect from hy- 
droxyamphetamine, and their data overlapped 
the normative data. Additionally, two patients 
judged to have nonpostganglionic lesions 
showed an unexpected positive difference in 
dilation (Fig. 3). No patient thought to have a 
postganglionic lesion showed a negative differ- 
ence in dilation (Fig. 3). Three patients, howev- 
er, showed symmetric dilation, and one patient 
showed no hydroxyamphetamine effect in ei- 
ther eye. 


Discussion 


We have demonstrated that hydroxyampheta- 
mine clearly distinguishes postganglionic from 
nonpostganglionic cases of Horner’s syndrome 
in most instances. It is clear that in pregangli- 
onic and central lesions, the pupil on the affect- 
ed side usually dilates more in response to 
hydroxyamphetamine. This could result from 
an enhanced receptor sensitivity at the dilator 
muscle, or it may be that the adrenergic nerve 
endings, untroubled by action potentials in the 
preganglionic neuron, have accumulated more 
norepinephrine so that hydroxyamphetamine 
has a greater effect. This feature—a negative 
dilation difference in preganglionic lesions— 
adds to the clinical value of the test. 

We have also shown that the hydroxyamphet- 
amine test does not distinguish postganglionic 
from nonpostganglionic lesions with absolute 
certainty. There were three postganglionic pa- 
tients who showed a difference in dilation with- 
in the range of variability found in normal 
subjects, and one patient showed no hydroxy- 
amphetamine effect (Fig. 3). There were also 
four nonpostganglionic patients who showed a 
positive difference in dilation, as would be 
expected for a postganglionic patient. Two of 
these patients’ dilation values fell within the 
variability seen among normal subjects. The 
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TABLE 
PROBABILITY THAT A LESION IS POSTGANGLIONIC 


DIFFERENCE IN 
DILATION* TO 


HYDROXY- PROBABILITY THAT rn ia RANGE 
AMPHETAMINE LESION IS $e 
{MM} POSTGANGLIONIC LOWER % UPPER % 
-1.5 0.5 00 96 
-1.4 0.7 0.0 10.8 
-1.3 1.0 0.1 122 
-1.2 1.3 01 13.8 
-1.1 1.6 0.2 15.5 
—1.0 2.2 0.2 17.5 
-0.9 2.8 0.4 19.6 
-0.8 3.7 0.5 22.0 
—0.7 4.9 0.8 24.7 
—0.6 6.3 12 276 
—0.5 8.2 1.8 309 
-0.4 10.6 26 344 
-0.3 13.5 3.8 38.3 
-0.2 17.1 5.4 426 
-0.1 21.4 77 472 
0.0 26.5 10.7 52.2 
0.1 32.3 14.4 57.6 
0.2 38.7 18.8 63.2 
0.3 45.5 23.9 69.0 
0.4 52.5 29.3 74.0 
0.5 59.3 34.8 80.0 
0.6 65.9 40.3 84.7 
0.7 71.8 45.5 88.6 
0.8 77.1 50.5 91.8 
0.9 81.7 55.1 94.2 
1.0 85.5 59.4 96.0 
1.1 88.6 63.3 97.2 
1.2 91.2 67.0 98.1 
1.3 93.2 70.3 98.7 
1.4 94.8 73.4 99.2 
1.5 96.0 76.2 99.4 
1.6 96.9 78.7 99.6 
17 97.7 81.0 99.8 
1.8 98.2 83.1 99.8 
1.9 98.7 85.0 99.9 
2.0 99.0 86.7 99.9 
2.1 99.2 88.2 100.0 
2.2 99.4 89.5 100.0 
2.3 99.6 90.7 100.0 
2.4 99.7 91.8 100.0 
2.5 99.7 92.8 100.0 


*Difference in dilation is calculated as the change in diameter 
of the unaffected pupil minus the change in diameter of the 
affected pupil. 


overlapping cases seen in Figures 1 and 3 can be 
explained without compromising our hypothe- 
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Dilation of unaffected eye (Horner's) 
Dilation of left eye (normal subjects) 


normal subjects 


Dilation (mm) of affected eye (Horner's) 
Dilation of right eye (normal subjects) 


sis that postganglionic lesions should show a 
positive difference in dilation, whereas non- 
postganglionic lesions should show no differ- 
ence or a negative difference in dilation. 

First, it is possible that our clinical localiza- 
tions may not have been accurate in all cases. 
The hydroxyamphetamine test is used, after all, 
because the lesion is often difficult to localize. 

Second, a range of variability of difference in 
dilation exists, as was shown in normal sub- 
jects. Factors that contribute to this variability’ 
would also be expected to contribute the same 
degree of variability to the results in patients 
with Horner’s syndrome. This normal variabili- 
ty may explain a small part of the overlap 
found. 

Third, the extent of the oculosympathetic 
deficit could influence the discriminating abili- 
ty of the test. Most lesions in patients with 
Horner’s syndrome seem to be incomplete. Psy- 
chosensory dilation is partial, segmental dila- 
tion paresis can be seen, and partial mydriasis 
is common. Patients with only a small sympa- 
thetic deficit would not be expected to show 
much difference in dilation, and this would 
tend to make the pharmacologic localization 
less certain. 

Fourth, there may be situations in which a 
lesion might appear clinically to be pregangli- 
onic yet actually be postganglionic. Sears, Kier, 


{1 non-postganglionic 


© postganglionic 





Fig. 3 (Cremer and associates). 
Comparison of mydriasis. For nor- 
mal subjects, the x-axis represents 
the dilation of the right eye and the 
y-axis represents the dilation of 
the left eye. For patients with 
Horner’s syndrome, the x-axis rep- 
resents the dilation of the affected 
eye and the y-axis represents the 
dilation of the normal eye. Al- 
though the degree of dilation varies 
widely between individuals, the 
two eyes of a given normal individ- 
ual tended to dilate approximately 
the same amount, as demonstrated 
by the close proximity of most of 
the normal subjects to the line of 
equal pupillary dilation. The post- 
ganglionic and nonpostganglionic 
groups are well separated in this 
graph: the points representing pa- 
tients with a postganglionic lesion 
tend to lie above the line of equal 
pupillary dilation, and the points 
representing patients with a non- 
postganglionic lesion generally lie 
below this line. 


and Chavis,’ working with rabbits, showed that 
damage to the blood supply of the superior 
cervical ganglion may result from occlusion of 
vessels lower in the neck. Therefore a lesion 
producing preganglionic damage to the cervical 
sympathetic path might, at the same time, im- 
pair the blood supply to the superior cervical 
ganglion and hence show the poor hydroxyam- 
phetamine mydriasis of a postganglionic Hor- 
ner’s syndrome. Such a lesion would be judged 
clinically to be preganglionic because of the 
location of the primary injury, but if the blood 
supply to the superior cervical ganglion were 
damaged, the lesion would be pharmacologi- 
cally localized as postganglionic even though 
the preganglionic pathway was also severed. 
These patients would be considered to have a 
false-positive response to the hydroxyampheta- 
mine test. Transsynaptic degeneration of the 
postganglionic neuron after preganglionic de- 
nervation may also be a mechanism by which a 
clinically localized preganglionic lesion may 
appear postganglionic when the hydroxyam- 
phetamine test is performed. 

Conversely, as van der Wiel and van Gijn‘ 
have shown, there is also a group of patients in 
whom the postganglionic neuron is not actually 
dead, but is only temporarily not conducting 
impulses. These patients may have middle ear 
disease or other transient paracarotid prob- 
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lems. The stores of norepinephrine in the ad- 
renergic nerve endings are still intact and 
hydroxyamphetamine will still release the 
norepinephrine and produce a mydriasis, and a 
false-negative result will occur. 

Van der Wiel and van Gijn conceded that 
every cluster-headache patient with a Horner’s 
syndrome that persists between clusters may be 
assumed to have a damaged postganglionic 
neuron of the sympathetic pathway to the 
eye. They did not believe that a hydroxyam- 
phetamine test was needed to localize the 
sympathetic lesion in a patient with typical 
cluster headaches. This may be true; how- 
ever, cluster-headache patients with damage 
to the postganglionic sympathetic neuron need 
not be excluded for this reason from a study 
of patients designed to demonstrate the appro- 
priate hydroxyamphetamine responses for 
various lesions in the sympathetic pathway 
to the eye. Of our postganglionic patients, 19 of 
30 (63%) had cluster headaches. 

Van der Wiel and van Gijn‘ also used, as their 
dividing point, a difference in dilation of +1.0 
mm, which is a point obtained from their study 
of normal subjects. Based on that study, +1.0 
mm may well be a dividing point suitable for 
deciding whether the response to hydroxyam- 
phetamine is normal or abnormal. Hydroxyam- 
phetamine is not, however, ordinarily used to 
make the diagnosis of Horner's syndrome; it is 
used in an effort to localize the lesion. The 
location of Van der Wiel and van Gijn’s* divid- 
ing line, with the smaller number of patients in 
their study, and the exclusion of patients with 
cluster headaches, may account for the lower 
sensitivity and specificity found in their study. 

By using logistic regression, we have provid- 
ed probability data that can be used to deter- 
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mine whether the lesion is postganglionic or 
nonpostganglionic based on the dilation differ- 
ence in an individual patient with Horner's 
syndrome. 
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.. - They always looked surprised. No matter the circumstances .... The 
details were different but the eyes were the same. The intellect believed in 
death but the animal in man thought it was immortal. The eyes were always 


glossy with outraged surprise. 


Tony Hillerman, The Fly on the Wall 
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A Bisulfite-free Intraocular Epinephrine Solution 





James W. Slack, M.D., Henry F. Edelhauser, Ph.D., and Mary J. Helenek 


We evaluated a preservative-free, sulfite- 
free epinephrine solution for potential corne- 
al toxicity, which has been described for sul- 
fite-containing epinephrine solutions. The 
preservative-free, sulfite-free epinephrine so- 
lution did not exhibit endothelial toxicity in 
three-hour paired human corneal endothelial 
perfusion at two and four times the concentra- 
tion of the 1:1,000,000 dilution currently rec- 
ommended for anterior chamber intraocular 
irrigating solutions. When epinephrine at a 
dilution of 1:1,000 was injected directly into 
the anterior chamber of New Zealand white 
rabbits, there was markedly less corneal ede- 
ma induced than there was in previous studies 
with sulfite-containing solutions of compara- 
bly low pH but higher buffer capacities. Al- 
though potential toxicity exists for any irri- 
gating solution with a pH outside of the 6.5 to 
8.5 pH range, the endothelial toxicity of this 
solution has been reduced by its low buffer 
capacity, lack of preservatives, and lack of 
sulfite, offering an extra margin of safety for 
intraocular use. 


Duunons of commercially prepared epineph- 
rine solutions are commonly used intracamer- 
ally during anterior segment surgery for control 
of pupillary dilation and anterior segment he- 
mostasis. Reports of corneal edema after the 
administration of intraocular epinephrine led 
to studies of the effects of commercially avail- 
able epinephrine preparations on the corneal 


Accepted for publication April 26, 1990. 

From the Department of Ophthalmology, Medical 
College of Wisconsin, Milwaukee, Wisconsin (Dr. 
Slack), the Department of Ophthalmology, Emory Uni- 
versity School of Medicine, Atlanta, Georgia (Dr. Edel- 
hauser), and Arnold and Marie Schwartz College of 
Pharmacy, Long Island University, New York, New York 
(Ms. Helenek). This study was supported in part by 
National Eye Institute grants T32 EY07016 and R01 
EY00933. 

Reprint requests to Henry F. Edelhauser, Ph.D., De- 
partment of Ophthalmology, Emory University Eye Cen- 
ter, 1327 Clifton Rd. N.E., Atlanta, GA 30322. 


endothelium.’” The toxicity of 1:1,000 and 
1:10,000 solutions formulated for intravascular 
or intracardiac use was determined to be attrib- 
utable to the presence of sodium bisulfite (a 
preservative and antioxidant) and a nonphysio- 
logic citrate buffer with a high buffer capacity 
and an acidic pH of 3 to 4.° Epinephrine prod- 
ucts labeled as having no preservatives may 
still contain sodium bisulfite that the manufac- 
turer regards as an antioxidant.’ 

A preservative-free, sulfite-free epinephrine 
1:1,000 sterile solution for injection (American 
Regent Laboratories, Shirley, New York) was 
recently introduced primarily to avoid potential 
allergic reactions in the corticosteroid-depen- 
dent asthmatic population in which sulfite sen- 
sitivity can reach 8.4%.* The purpose of this 
study was to determine the potential corneal 
toxicity of the preservative-free, sulfite-free 
epinephrine solution by in vitro paired human 
cornea endothelial perfusion and after anterior 
chamber injection in rabbits. 


Material and Methods 


Paired human eyes were obtained from the 
Wisconsin Lions Eye Bank. For the ten pairs of 
human eyes used in this study, the mean donor 
age (+ S.E.M.) was 73.6 + 1.6 years; the time 
from death to enucleation was 2.3 + 0.2 hours; 
and the time from enucleation to experiment 
was 12.5 + 1.0 hours. The eyes were transport- 
ed and stored in moist chambers at 4 C before 
experimentation. 

The corneas were excised and mounted in a 
dual-chambered perfusion specular micro- 
scope.’ Both corneas of a matched pair were 
initially perfused with BSS Plus for a one-hour 
stabilization period. After one hour, one cornea 
of the pair was perfused at a rate of 6 ml/hr 
with either 1:500,000 or 1:250,000 preserva- 
tive-free, sulfite-free epinephrine (American 
Regent Laboratories) whereas the other cornea 
was perfused with BSS Plus for an additional 
three hours. The resultant epinephrine concen- 
trations were two and four times greater than 
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would normally be used at the presently recom- 
mended 1:1,000,000 dilution.’ All perfusions 
were performed at 37 C with a perfusion pres- 
sure of 15 to 20 mm Hg. Corneal thickness was 
measured at 15-minute intervals, and swelling 
rates were calculated by linear regression 
analysis. 

- New Zealand white rabbits weighing approx- 
imately 2 kg were anesthetized with intramus- 
cular ketamine HCI (30 mg/kg of body weight) 
and xylazine (4 mg/kg of body weight). Two 
drops of proparacaine HCI 0.5% were topically 
instilled on each cornea. To simulate the most 
severe case for endothelial toxicity, an eyelid 
speculum was inserted and a 30-gauge needle 
on a 1-ml syringe was used to aspirate 0.2 ml of 
aqueous. The aqueous was aspirated through a 
shelved limbal stab incision either before or 
simultaneous with the injection of 0.2 ml of the 
undiluted 1:1,000 preservative-free, sulfite- 
free epinephrine through a separate shelved 
30-gauge needle stab incision. As a control, the 
same procedure was performed in the fellow 
eye of each rabbit, but BSS was injected. Before 
the injection and 4%, one, two, four, six, and 24 
hours after the injection, the corneal thickness 
was measured in each eye by using ultrasonic 
pachymetry under topical anesthesia with 0.5% 
proparacaine. After the 24-hour measurement, 
the rabbits were killed and the corneas were 
prepared for electron microscopy. 

At the end of each experiment, the human 
and rabbit corneas were fixed in 2.7% glutaral- 
dehyde in phosphate buffer (pH 7.2). The cor- 
neas were cut in half and postfixed in 2% 
osmium tetroxide for two hours. Small pieces of 
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TABLE 
COMPARISON OF BUFFERING CAPACITIES* 


PH 


ADDITION OF 

0.1N NaO, AMERICAN REGENT PARKE-DAVIS ELKINS-SINN 
{ut} (LOT 9624} {Lot 02358) (LOT 038108) 

Initial pH 3.27 3.29 3.27 

10 3.55 3.47 3.46 

20 4.34 3.84 3.79 

30 7.06 4.66 4.55 

40 7.55 5.35 5.29 

200 6.98 6.81 

210 7.03 6.86 

220 6.91 

230 6.97 

240 7.01 


*Measurements for buffering capacity of NaOH between 50 
and 190 ul were unvaried. 


cornea were embedded in low-viscosity epoxy 
medium, thin sectioned, stained with uranyl 
acetate and lead citrate, and viewed by using 
transmission electron microscopy. The other 
half of each cornea was prepared for scanning 
electron microscopy by using a modification of 
the method of Cleveland and Schneider.® The 
corneal halves were penetrated with low-vis- 
cosity resin, polymerized overnight at 60 C, 
glued to stubs, sputter-coated with gold-palla- 
dium, and viewed with a scanning electron 
microscope. 

A buffer capacity comparison was performed 
by pooling ten samples of epinephrine 1:1,000 


swelling rate = —2.8 + 0.7 


1.0 


Fig. 1 (Slack, Edelhauser, and 
Helenek). Corneal swelling (mean 
+ S.E.M.) of human corneas per- 
fused for three hours in epinephrine 
1:500,000 (—2.8 + 0.7 pm/hr, solid 
line) and BSS Plus (~4.2 + 1.0 pm/ 
hr, dotted line) were not significant- 
ly different (N = 5). 
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Epinephrine 
added 


A Corneal Thickness (um) 


solution (American Regent, Elkins-Sinn, Inc., 
Cherry Hill, New Jersey, and Parke-Davis, Mor- 
ris Plains, New Jersey). The pH was measured 
initially and after serial additions of 0.1N 
NaOH (Table). 

The unpaired t-test was used to compare 
swelling rates between groups of paired per- 
fused corneas. 


Results 


The human corneas perfused with 1:500,000 
epinephrine for three hours deturgesced at a 
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Fig. 3 (Slack, Edelhauser, and Helenek). Scanning electron micrograph of the endothelium of a human cornea 


A Epinephrine swelling rate = —8.5 + 1.8 
swelling rate = —6.8 + 1.4 


Fig. 2 (Slack, Edelhauser, and 
Helenek). Corneal swelling (mean 
+ S.E.M.) of human corneas per- 
fused for three hours in epinephrine 
1:250,000 (—8.3 + 1.8 pm/hr, solid 
line) and BSS Plus (-6.8 +11.4 
ym /hr, dotted line) were not signif- 
icantly different (N = 5). 


rate (+ S.E.M.) of —2.8 + 0.7 pm/hr, which did 
not significantly differ from the rate of the 
paired corneas perfused in BSS Plus (—4.2 + 
1.0 pm/hr) (Fig. 1). Similarly, the corneas per- 
fused in 1:250,000 epinephrine deturgesced at 
a rate of —8.3 + 1.8 wm/hr, which did not 
significantly differ from the rate of the paired 
corneas perfused in BSS Plus (—6.8 + 1.4 pm/ 
hr) (Fig. 2). 

Electron microscopy of the corneal endotheli- 
um after three-hour perfusions with 1:500,000 
and 1:250,000 epinephrine solutions disclosed 
intact intercellular junctions and normal-ap- 
pearing organelles as in the paired control 
groups (Figs. 3 and 4). 
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perfused with epinephrine 1:250,000 (left) and the control cornea perfused with BSS Plus (right). The posterior 
surface of the cells is flat, and the normal mosaic pattern is maintained (X 500). 
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Fig. 4 (Slack, Edelhauser, and 
Helenek). Transmission electron 
micrograph of a human endothelial 
cell perfused with epinephrine 
1:250,000 (top) and the control cor- 
nea perfused with BSS Plus (bot- 
tom). Normal ultrastructural integ- 
rity is maintained (x 6,000). 





300 
à Epinephrine 1:1,000 


200 OBSS 0.2 mi NZW injections 
: Fig. 5 (Slack, Edelhauser, and 
mean t sem n=6 Helenek). Change in corneal thick- 
ness after anterior chamber injec- 
tions of epinephrine 1:1,000 (solid 
triangle) and BSS (open circle) in 
New Zealand white rabbits. The t- 
test disclosed that the small increase 
after 24 hours in the epinephrine 
group was not significantly different 
from that of the control group. 
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Anterior chamber injections of 0.2 ml of the 
undiluted 1:1,000 preservative-free, sulfite- 
free epinephrine in rabbits resulted in a small 
increase in corneal thickness after 24 hours that 
was not significantly different from that of con- 
trol eyes injected with BSS (Fig. 5). Electron 
microscopy showed maintenance of the struc- 
tural integrity of rabbit endothelial cells except 
for the slight openings of the tight junctional 
complexes between cells in both groups (Fig. 6). 

A comparison of buffering capacities (Table) 
showed that the buffering capacity of the 
American Regent product was only 12% to 


Fig. 6 (Slack, Edelhauser, and 
Helenek). Scanning electron micro- 
graph (top, X 500) and transmission 
electron micrograph (bottom, X 
5,000) of the endothelium of a rab- 
bit cornea enucleated 24 hours after 
intraocular injection with epineph- 
rine 1:1,000. Except for the forma- 
tion of slight openings of the tight 
junctional complexes which were 
also present on control eyes, the 
normal mosaic pattern and ultra- 
structural integrity are maintained. 


15% of that of the Parke-Davis or Elkins-Sinn 
epinephrine. 


Discussion 


The preservative-free, sulfite-free epineph- 
rine did not exhibit significant endothelial tox- 
icity in three-hour paired human corneal perfu- 
sions at two and four times the concentration of 
the 1:1,000,000 dilution that is commonly rec- 
ommended for anterior segment irrigating solu- 
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tions. Swelling rates were not significantly dif- 
ferent from the paired control eyes perfused in 
BSS Plus, and electron microscopy disclosed 
that normal ultrastructural integrity was main- 
tained. 

When epinephrine 1:1,000 was injected undi- 
luted into the anterior chamber of New Zealand 
white rabbits, there was no significant increase 
in corneal thickness or endothelial ultrastruc- 
tural changes compared to control eyes. In a 
previous study’ corneal thicknesses increased 
over 400 pm after the injection of sulfite-con- 
taining epinephrine solutions or acidified sa- 
line solution with a high buffer capacity with 
associated loss of endothelial structural inte- 
grity. The lack of significant corneal edema 
or endothelial toxicity in the present study is 
consistent with the low buffer capacity of 
the preservative-free, sulfite-free epinephrine 
solution. 

We still recommend that 0.5 ml of 1:1,000 
epinephrine be added to 500 ml of BSS Plus for 
a final dilution of 1:1,000,000 even if the pre- 
servative-free, sulfite-free epinephrine is used. 
In rare instances, when a more concentrated 
solution is necessary, 1 ml of 1:1,000 epineph- 
rine may be added to 30 ml of BSS Plus 
(1:30,000), and 0.2 ml of this mixture is injected 
into the anterior chamber.’ Plasma concentra- 
tions of adrenaline and noradrenaline do not 
rise significantly after intraocular irrigation 
with a solution of epinephrine 1:500,000.’ With 
the use of more concentrated solutions and 
preoperative phenylephrine for dilation, how- 
ever, ocular surgical personnel should remain 
alert for signs of potential systemic epinephrine 
toxicity (such as headache, palpitations, tachy- 
cardia, or increased blood pressure). 

Although potential endothelial toxicity exists 
for any irrigating solution with a pH outside of 
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the 6.5 to 8.5 pH range,*’ the endothelial toxici- 
ty of this solution has been reduced by its low 
buffer capacity, lack of preservatives, and lack 
of sulfite, offering an extra margin of safety for 
intraocular use. 
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EDITORIAL 


Ophthalmology and Specialty Education for Medical Students 


Herbert E. Kaufman and Janine Edwards 


In the past, the teaching of specialty medicine 
has been a source of great anguish and some- 
times capricious action by curriculum commit- 
tees. Some believe that students should have 
some exposure to the specialties, and special- 
ists strongly agree. Conversely, others believe 
that the medical student curriculum is already 
too crowded. The time scheduled for clinical 
specialties devours the larger blocks of time 
necessary for in-depth general courses and the 
development of interpersonal skills, history 
taking, role modeling in medicine, and self- 
education by the student.! In some schools, 
specialty teaching has been relegated to elec- 
tive experiences. In others, specialty clerkships 
involve tagging after residents or staff. Some- 
times the appropriation of curriculum time has 
been an exercise in departmental political pow- 
er rather than a rational design fitted to the 
needs of the medical students. 

“Highly specialized medical faculty members 
all too often do not clearly specify the knowl- 
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edge, skills, values, and attitudes that students 
should acquire during their clinical educa- 
tion.... The lack of consensus (in specific 
terms about what students should accomplish) 
is frequently compounded by failure to differ- 
entiate between the clinical knowledge and 
skills essential for all physicians and those 
necessary for the specialized education of resi- 
dents and fellows.’” 

Our purpose is not to solve all of these prob- 
lems but rather to suggest an approach to the 
teaching of specialty medicine that may im- 
prove the students’ essential core knowledge, 
diagnostic skills, and ultimate performance as 
physicians. 

The General Premise—There are two separate 
types of clinical learning in which medical 
students must engage: the transfer of skills and 
information and their personal development as 
physicians. Successful transfer of skills and 
information requires that each of the specialties 
of medicine and surgery impart to students a 
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knowledge of diagnostic skills as well as of the 
most important manifestations and treatments 
in that specialty. Student self-education should 
be encouraged, but the curriculum presented 
must include the examination and treatment 
techniques that students are unlikely to learn 
for themselves. In ophthalmology, for example, 
students need to learn how to do a good oph- 
thalmoscopic examination, to check intraocular 
pressure, to recognize retinal manifestations of 
diabetes and strabismus, to treat acute trauma, 
and to learn in detail what failure to treat these 
conditions will ultimately do to vision. Similar- 
ly, in otorhinolaryngology, students must learn 
to do good ear, nose, and throat examinations, 
to examine babies for deafness, to recognize 
labial and laryngeal cancers, and to treat these 
and other diseases. In neurology, students need 
to learn how to do a neurologic examination 
and obtain some knowledge of stroke and the 
major degenerative diseases. Much of this must 
be taught in a small group format that permits 
skill practice. 

In addition to the transfer of specific skills 
and information, students must have the oppor- 
tunity for personal development as physicians. 
They must practice diagnostic skills, draw con- 
clusions about therapy, and have their conclu- 
sions validated. They must interact under su- 
pervision with patients to develop clinical and 
humanistic values and attitudes. 

Corollary 1—There are essential diagnostic 
techniques and skills, as well as specific areas of 
information, that are best taught to each stu- 
dent as part of a specialty rotation. Omitting 
these topics seriously handicaps the physician. 

Corollary 2—The curriculum used to teach 
diagnostic techniques and essential informa- 
tion in each specialty must be specifically de- 
signed for the medical student and will proba- 
bly require intensive small group instruction 
and practice. This teaching may not bear any 
particular relevance to what a specialist in the 
field actually does most of the day. 

Thus, an ophthalmologist may devote much 
study to refraction, cataract extraction, the re- 
pair of retinal detachments, or the performance 
of corneal transplants, but these techniques are 
of little importance to medical students. Medi- 
cal students require a specific and efficiently 
taught curriculum tailored to the education of 
the general physician. When students simply 
follow an ophthalmologist through a clinical 
day, the bulk of the time is spent on irrelevant 
information and diagnostic techniques. The 
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specialist cannot be permitted to waste the 
students’ time in such a manner. The transfer of 
information and skills must be worked out by 
each specialty in a way that is most efficient for 
the student. The common practice of specialty 
education by personal apprenticeship is not 
only inefficient, but indefensible in terms of 
medical education, except for those students 
who wish to partake of the emotional experi- 
ence of what a particular specialty is really like. 
An elective clerkship can fulfill that function. 

Corollary 3—For students to mature as physi- 
cians, they must act like physicians repeatedly, 
over a significant period of time. We believe 
that this is a developmental experience and is 
different from that of information and skills 
transfer. During this developmental stage, stu- 
dents learn to take complete histories, do physi- 
cal examinations, develop diagnostic skills, and 
make therapeutic decisions (which may or may 
not be implemented). Indeed, students learn to 
be physicians by acting out the role of a physi- 
cian, often seeking role models and developing 
patterns of learning from and caring for pa- 
tients. 

Relating to patients, gathering a data base 
(including reference work), formulating a dif- 
ferential diagnosis, and suggesting therapy re- 
quire personal development over a long period 
of time. Clinical clerkships provide the broad 
and deep immersion necessary for this develop- 
ment. 

This type of experience is probably necessary 
in at least one medical and one surgical special- 
ty. It may also be necessary in pediatrics. 
Whether it is actually necessary in other spe- 
cialties such as obstetrics and psychiatry is 
arguable, but it is almost certainly unnecessary 
in all of the specialties of medicine and surgery. 

Given this premise, the logical conclusions 
are that specialties must be represented in the 
medical school curriculum, but that each spe- 
cialty has an obligation to define the goals and 
objectives of its limited curricular time in terms 
of the diagnostic techniques and knowledge 
required by the general physician. This infor- 
mation is not efficiently taught by assigning 
a student to spend time in a specialty clinic, 
but rather requires a conceptual reorganization 
and a specifically designed teaching program. 
In ophthalmology, the problem of the core cur- 
riculum was addressed by asking general 
physicians, specialists in internal medicine, 
and pediatricians what they believe a general 
physician most needs to learn about ophthal- 
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mology. From this information, a curriculum was 
specifically designed for the medical student 
rather than for the specialist.’ 

Such an approach could well serve other 
specialty areas of medicine. Requiring in-depth 
exposure to each specialty for every student 
cannot be justified. Essential knowledge of di- 
agnostic techniques can be taught in relatively 
small blocks of time, once it is decided to stress 
the material that is indispensable to the general 
physician. With this approach, it may be possi- 
ble not only to provide a comprehensive educa- 
tion in the specialized diagnostic techniques 
and diseases that the general physician needs, 
but also to structure the curriculum to permit 
more time for in-depth clinical experience. 

If the educational contribution of the medical 
and surgical specialties, the core curriculum, is 
clearly defined in terms of the general educa- 
tion of the physician, it can be taught with far 
greater effectiveness than is now available in 
most medical schools, and also in less time. To 
this end, the subspecialties must devise and 
implement a curriculum especially geared to 
the students’ general education. To be sure, 
elective time should be made available for gain- 
ing an in-depth feeling of what it is like to 
perform as a particular specialist and what life 


in that specialty would be like. However, this 
should be possible within the scope of a general 
medical school curriculum in which there is a 
clear separation between the need for the trans- 
fer of information and skills and the need for 
in-depth, personal development experiences. 


Reprint requests to Herbert E. Kaufman, M.D., LSU 


Eye Center, 2020 Gravier St., Suite B, New Orleans, LA 
70112. 
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Particles Resembling Retrovirus and 
Conjunctival Kaposi’s Sarcoma 
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Suraiya Rasheed, Ph.D., 
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neth Norris Cancer Institute, University of Southern 
California. 


Inquiries to Narsing A. Rao, M.D., Doheny Eye Insti- 
tute, 1355 San Pablo St., Los Angeles, CA 90033. 

The infectivity and mechanisms of pathogen- 
esis of the retroviruses, specifically the human 
immunodeficiency virus, are under rigorous in- 
vestigation. These viruses are thought to infect 
lymphocytes selectively and to induce produc- 
tion of various cytotrophic and cytopathic 
agents. Nakamura and associates’ reported that 
a specific growth factor produced by retrovirus- 
infected lymphocytes causes proliferation of 
Kaposi’s sarcoma cells in culture. The virus, 
however, has not been recovered from Kaposi's 
sarcoma cells and an in vivo confirmation of 
this trophic effect is lacking. 

Three homosexual men were examined for 
conjunctival Kaposi’s sarcoma. All three were 
known to be HIV-antibody positive. A 4- to 
6-mm raised yellow-white nodule was seen in 
the bulbar conjunctiva in the same eye as the 
conjunctival Kaposi’s sarcoma in all three pa- 
tients (Fig. 1). No other ocular abnormalities 





Fig. 1 (Dugel and associates). Nodular lesion in the 
bulbar conjunctiva. 


were found. Two patients had diffuse Kaposi's 
sarcomas of the skin. None of the patients were 
receiving any treatment. 

A biopsy of the yellow-white nodule was 
performed in all three patients. Light microsco- 
py of the yellow-white nodules showed exten- 
sive squamous metaplasia, foci of acanthosis, 
and elastosis of the subepithelial stroma. Elec- 
tron microscopy of the ocular surface lesions 
from all three patients disclosed multiple cyto- 
plasmic inclusions and particles resembling 
retrovirus in the yellow-white nodules, but not 
in the Kaposi’s sarcoma lesions or in the periph- 
eral conjunctiva. Although aberrant immature 
particles containing granular matrix were seen 
in the cytoplasm, the appearance of the bud- 
ding particles was similar to that reported pre- 
viously for retroviruses.” In general, two types 
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Fig. 2 (Dugel and associates). Semicircular- or crescent-shaped budding characteristic of virus particles. Note 
immature particles along the plasma membrane (X 40,750). 


of particles were seen. Crescent-shaped parti- 
cles with a dense nucleic acid core, characteris- 
tic of retroviruses, budded from the plasma 
membrane (Fig. 2). Additionally, complete, 
spherical particles measuring 100 nm in diame- 
ter were seen in the extracellular space. The 
core of these particles was not clearly defined, 
and the typical bar-shaped central nucleoid, 
characteristic of mature HIV particles, was 
not seen. Numerous intracytoplasmic particles 
with a mean diameter of 100 nm were seen 
within vesicles. Presumably these represent 
immature forms or particles in various stages of 
maturation. Inclusion bodies of undefined ori- 
gin were scattered throughout the cytoplasm. 
Human immunodeficiency virus has been 
isolated from various ocular tissues: tears, con- 
junctiva, cornea, iris, vitreous, and retina. In all 
patients, no external lesions or nidus of infec- 
tion were seen. The conjunctiva was clinically 
normal. Nakamura and associates’ have shown 
that C4+T-lymphocytes infected with human 
T-lymphotrophic virus type I or II or with HIV 
type I or II release a growth factor that greatly 
enhances the growth of Kaposi’s sarcoma cells 
in culture. However, no genomic sequences of 
any virus have been detected in Kaposi's sarco- 
ma tissue. Although the appearance of these 
particles is distinct from that of mature retrovi- 
rus particles, they may represent immature 
forms developing within macrophages and 
monocytes. The absence of similar particles in 
the adjacent Kaposi’s sarcoma and in surround- 
ing conjunctiva suggests that the nidus of the 


infection is discrete. The proximity of these 
lesions to the Kaposi’s sarcoma raises the possi- 
bility of a cytotrophic effect. A viral infection 
was not suspected at the time of biopsy, so no 
attempts were made to isolate a virus; but we 
are currently collecting material to genetically 
and biochemically characterize these particles. 
It is expected that approximately 20% of pa- 
tients with systemic Kaposi’s sarcoma will have 
ocular involvement.’ Delineation of the possi- 
ble role of retroviruses in the growth of Kapo- 
si's sarcoma may provide important informa- 
tion as to the pathogenesis of this increasingly 
common ocular tumor. 
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A Case of Macular Detachment With 
Three Causative Factors 


James R. Brinkley, Jr., M.D., 

Glen Jarus, M.D., 

and Stephen J. Ryan, M.D. 

Department of Ophthalmology, Doheny Eye Insti- 


tute, University of Southern California School of 
Medicine. 


Inquiries to James R. Brinkley, Jr., M.D., 27800 Medical 
Center Rd., Suite 132, Mission Viejo, CA 92677. 

Congenital pits of the optic nerve head cause 
macular detachment in some patients.’ In idio- 
pathic central serous choroidopathy, the macu- 
lar detachment is thought to be caused by a 
detachment or defect of the retinal pigment 
epithelium. Fluorescein angiography in such a 
patient demonstrates leakage into the subreti- 
nal space from the retinal pigment epithelial 
defect.’ Posterior slit tears of the retina in asso- 
ciation with optic disk anomalies have also 
been reported to cause macular detachment.’ 
We treated a patient with macular detachment 
in whom each of these causes was present. 

A 51-year-old man had a two-day history of 
blurred vision and metamorphopsia in the right 
eye. Best-corrected visual acuity was R.E. 20/ 
40. There was an obvious temporal optic nerve 
head coloboma (pit) with a macular detachment 
extending from the temporal disk margin. Two 
tiny, horizontal slit tears were apparent in the 
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Fig. 1 (Brinkley, Jarus, and Ryan). Late phase fluo- 
rescéin angiogram showing retinal pigment epitheli- 
al leakage (long arrow) and optic nerve head pit 
(short arrow). The slit tears cannot be visualized. 





detached retina slightly temporal to the tem- 
poral disk margin. Fluorescein angiography 
also disclosed a leak of the retinal pigment 
epithelium, typical of idiopathic central serous 
choroidopathy (Fig. 1). The patient was fol- 
lowed up for six months at which time cystic 
changes developed in the macula. The leak of 
the retinal pigment epithelium was then suc- 
cessfully sealed by argon green laser photoco- 
agulation. The serous macular detachment, 
however, persisted. 

Four months later, the patient underwent a 
pars plana vitrectomy with fluid-gas exchange 
on the assumption that the persistent macular 
detachment was because of the optic nerve pit 
or the slit tears of the retina, or both. Because 
endolaser photocoagulation was not then avail- 
able to us, argon green laser photocoagulation 
was applied postoperatively through the gas 
bubble. Treatment was applied to the area 
around the temporal edge of the disk in an 
attempt to prevent fluid from passing into the 
subretinal space from the optic pit* and to seal 
the two retinal tears. The gas bubble had dis- 
placed the fluid inferiorly, but when the bubble 
was absorbed the fluid again migrated under 
the macula and detached it. A second gas injec- 





x? 


Fig. 2 (Brinkley, Jarus, and Ryan). Arteriovenous 
phase fluorescein angiogram two years after treat- 
ment. The macula is flat. The retinal pigment epithe- 
lial leak has been sealed (short arrow) and the area 
adjacent to the disk on the temporal side (including 
the slit retinal tears) has been treated (long arrow), 
each with argon green laser photocoagulation. The 
small hypofluorescent spots with hyperfluorescent 
edges are from the krypton grid laser. 
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tion, followed by a light macular grid treatment 
with krypton laser, resulted in flattening of the 
macula. Visual acuity returned to R.E.: 20/20 
and the patient has been followed up for four 
years without recurrence (Fig. 2). 

When serous macular detachment occurs in 
association with an optic pit, fluorescein angi- 
ography can rule out other causes of detach- 
ment. Once all sources of fluid ingress into the 
subretinal space have been eliminated; serous 
subretinal fluid may still remain. In such cases a 
light grid laser treatment may facilitate retinal 
flattening, possibly by encouraging repopula- 
tion of the retinal pigment epithelium with 
more metabolically active cells, thereby restor- 
ing the outer blood-retinal barrier.® 
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Acute Posterior Multifocal Pigment 
Epitheliopathy and Optic Neuritis in 
a Family 
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Inquiries to James C. Folk, M.D., Department of Oph- 
thalmology, University of Iowa Hospitals and Clinics, 
Iowa City, IA 52242. 

Acute posterior multifocal pigment placoid 
epitheliopathy is a chorioretinal inflammatory 
disease of uncertain origin. Optic neuritis or 
papillitis has been described in patients with 
this condition.’ We reported the association of 
HLA antigens B7 and DR2 with acute posterior 
multifocal pigment placoid epitheliopatliy.’ 
The HLA antigens B7 and DR2 have also been 
associated with optic neuritis in several stud- 
ies? We treated a mother and son who 
developed optic neuritis and a daughter who 
developed acute posterior multifocal pig- 
ment placoid epitheliopathy within a six-month 
period. 


Case 1 

The 46-year-old proband liad painless céntral 
visual loss in the left eye in October 1987. Her 
vision improved over the next three weeks. She 
had no other neurologic symptoms and a nor- 
mal brain magnetic resonance image. Results of 
an examination at our clinic on March 14, 1988, 
showed visual acuity of R.E.: 20/20 and L.E.: 
20/30. A 0.6-log unit relative afferent pupillary 
defect was apparent in the left eye. Critical 
flicker fusion was 25.8 Hz in the right eye and 
21.5 Hz in the left eye. Extraocular movements 
were normal. Goldmann visual fields were nor- 
mal. Mild temporal disk pallor was present 
in the left eye. Results of the retinal examina- 
tion were normal. Resolved optic neuritis was 
diagnosed. 


Case 2 

The proband’s 24-year-old son had decreased 
vision in the left eye and headaches in Decem- 
ber 1987. He had no other neurologic com- 
plaints. Results of an examination in our clinic 
on March 14, 1988, showed visual acuity of 
20/20 in each eye. A 0.3-log unit relative affer- 
ent pupillary defect was apparent in the left 
eye. Critical flicker fusion thresholds were 31.8 
Hz in the right eye and 28.4 Hz in the left eye. 
Extraocular movements were normal. Gold- 
mann visual fields showed a small, nasal, para- 
central scotoma in the left eye. The left optic 
disk was slightly pale. Results of a retinal exam- 
ination were normal. Mild optic neuritis was 
diagnosed as the cause of his visual loss in the 
left eye. 

One year later, no further visual or neurolog- 
ic symptoms had occurred in either patient. 
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Results of the ophthalmic examination were 
unchanged and fluorescein angiography was 
normal. 


Case 3 

The proband’s 29-year-old daughter devel- 
oped a paracentral scotoma of her left eye in 
February 1988 several days after having a flu- 
like illness. Visual acuity was 20/15 in each 
eye. The anterior segment was normal. Amsler 
grid testing confirmed a paracentral scotoma of 
the left eye. Ophthalmoscopy showed multiple 
deep, yellow-white, placoid lesions in each 
macula consistent with acute posterior multifo- 
cal pigment placoid epitheliopathy. 

The follow-up examination in July 1989 
showed no visual symptoms. Visual acuity was 
20/15 in each eye. There was no relative affer- 
ent pupillary defect. Central 10-degree visual 
fields were normal. A mild patch of retinal 
pigment epithelial hypertrophy and atrophy 
was apparent at the site of previous activity. No 
new lesions were apparent. 

All three patients had the HLA antigens B7 
and DR2 typical of both acute posterior multi- 
focal pigment placoid epitheliopathy and optic 
neuritis. The-complete HLA antigens and hap- 
lotypes were the following: mother, A3, B7, 
DR2, DQw1; son, A2, A3, B7, B22, DR2, DR6, 
DQw1; and daughter, A3, B7, DR2, DQw1. It is 
unlikely that the occurrence of these three con- 
ditions in this family was coincidental. Choroi- 
dal arteriolar occlusion with overlying retinal 
pigment epithelial damage has been suggested 
as the primary site of injury in acute posterior 
multifocal pigment placoid epitheliopathy.’ 
The peripapillary choroid supplies the prelam- 
inar and retrolaminar parts of the optic nerve." 
Perhaps in these immunogenetically predis- 
posed individuals, inflammation in the peri- 
papillary choroid produced optic neuritis or 
ischemic optic neuropathy, whereas inflamma- 
tion of the choroid or retinal pigment epitheli- 
um elsewhere caused the creamy-white lesions 
of acute posterior multifocal pigment placoid 
epitheliopathy, which hypofluoresce early and 
stain late. 
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Artificially Produced 
Quadrantanopsia in Computed 
Visual Field Testing 
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Baltimore, MD 21205. 

A 34-year-old woman was referred to our 
institution because of high intraocular pressure 
and bitemporal superior quadrantanopsia on a 
computed visual screening field. Examination 
disclosed that she had a left superior homony- 
mous quadrantanopsia on a field analyzer test 
using the 24-2 strategy (Fig. 1). Confrontation 
and tangent screen visual fields failed to corrob- 
orate this defect. Further neuro-ophthalmologic 
examination disclosed an 18-month history of 
occipital headache described as pounding and 
associated with photophobia and nausea. Al- 
though the history might have been compatible 
with a transient migrainous homonymous field 
defect, the previous bitemporal defect re- 
mained mysterious. Results of the remaining 
ocular examination were normal, except for 
intraocular pressure of 22 to 24 mm Hg. The 
optic disks had 0.3 cup/disk ratios. The nerve 
fiber layer and magnetic resonance imaging 
were normal. The patient was referred to her 
physician for continued follow-up. 

We considered the possibility that this pa- 
tient had nonorganic field loss, but we thought 
it unlikely that one could produce such a reli- 
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Fig. 1 (Glovinsky and associates). Left superior 
homonymous quadrantanopsia on the patient's field 
analyzer 24-2 test. Note the excellent reliability re- 
flected by the minimal number of fixation losses, 
false-positive errors, and false-negative errors. 


able homonymous defect during field analyzer 
threshold testing. With one of us as the subject, 
we attempted to create an upper quadrant de- 
fect. While the test was running, the subject 
recognized a successful strategy for creating a 
defect (Fig. 2). If the subject fails to respond to 
the light stimulus in the chosen quadrant at the 
beginning of the test (when light stimuli are 
directed in four points, one per quadrant), the 
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Fig. 2 (Glovinsky and associates). Artificially pro- 
duced quadrantanopsia in field analyzer test. Note 
the perfect reliability. 
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field analyzer directs only bright stimuli in that 
quadrant. The subject is then aided in not 
responding in the chosen quadrant, since both 
position and brightness clues are available. 

The reason that only bright stimuli are direct- 
ed after no response to one of the four cardinal 
points is a product of the protocol for field 
analyzer threshold testing. The design attempts 
to save time in determining threshold by start- 
ing near the true threshold. Subsequent testing 
within each quadrant is based on the initial 
threshold at the cardinal point measured at the 
beginning of the test. Once the subject does not 
respond to a bright light at the first point, the 
testing at neighboring points always begins 
with a bright test object as well. (Where thresh- 
old is low and sensitivity high, the first presen- 
tation for a neighboring point might be much 
dimmer, that is, closer to the expected low 
threshold.) Moreover, the total number of stim- 
uli directed in the quadrant with reduced sensi- 
tivity are few because the machine will con- 
clude that threshold is 0 after two negative 
responses to the bright light. 

Clinicians should be alert to the possibility of 
nonorganic quadrantanopsia, hemianopsia, and 
altitudinal defects in field analyzer testing. 


Mumps Neuroretinitis in an 
Adolescent 


Robert E. Foster, M.D., 

Careen Y. Lowder, M.D., 

David M. Meisler, M.D., 

Gregory S. Kosmorsky, D.O., 

and Barbara Baetz-Greenwalt, M.D. 
Departments of Ophthalmology (R.E.F., C.Y.L., 


D.M.M., G.S.K.) and Pediatrics (B.B.-G.), Cleveland 
Clinic Foundation. 


Inquiries to Careen Y. Lowder, M.D., Department of 
Ophthalmology, Cleveland Clinic Foundation, 9500 Eu- 
clid Ave., Cleveland, OH 44195-5024. 

Mumps is a contagious childhood viral infec- 
tion that had a marked decline in annual inci- 
dence between 1967, when the live attenuated 
mumps vaccine was licensed, and 1985. An 
increase in the incidence of mumps in adoles- 
cents, however, has been recently document- 
ed.’ We treated an adolescent who had neuro- 
retinitis associated with mumps. 

A 15-year-old boy had an upper respiratory 


92 AMERICAN JOURNAL OF OPHTHALMOLOGY 


SLEVELANG “LIE” 


p = mn rý “r yy 4 
fT} ES KE ees Te Me 


Fig. 1 (Foster and associates). Computed tomo- 
graphic scan demonstrating an enlarged left parotid 
gland (arrow) at the level of the body of the mandi- 
ble. 


infection in October 1989. During the next two 
weeks, he developed a severe, persistent, retro- 
orbital headache, fever, and increasing left fa- 
cial and neck swelling. The patient also noted 
progressive worsening of vision in the right 
eye. 

A tender and fluctuant 6 X 8-cm preauricular 
mass on the left extending to the angle of the 
mandible was found on examination. Comput- 
ed tomography disclosed an enlarged left pa- 
rotid gland (Fig. 1). Visual acuity was R.E.: 
20/200 and L.E.: 20/20. There was a right 
relative afferent pupillary defect. Goldmann 
visual field testing demonstrated a right centro- 
cecal scotoma. No anterior segment inflamma- 
tion was noted, and intraocular pressure was 15 
mm Hg in each eye. Ophthalmoscopy showed 
marked edema and hyperemia of the optic 
nerve head, and a macular star exudate in the 
right eye (Fig. 2). Two small, white intraretinal 
lesions in the inferior midperipheral retina of 
the right eye were observed. There was vitreous 
cellular reaction overlying the optic nerve head 
and retinal lesions. Cerebrospinal fluid analysis 
disclosed a lymphocytic pleocytosis, hypogly- 
corrhachia, and increased protein level. 

Two days later, visual acuity had deteriorated 
to R.E.: 20/400, and the optic nerve head ede- 
ma was more pronounced. Intravenous therapy 
with methylprednisolone acetate, 500 mg every 
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Fig. 2 (Foster and associates). Fundus photograph 
of the right eye demonstrating optic nerve head 
edema and a macular star exudate. 


12 hours, was begun. Visual acuity improved 
during the next two weeks to R.E.: 20/100. The 
optic nerve head edema decreased, there was 
less vitreous reaction, and the macular star 
exudate was more prominent. Serum mumps 
IgG antibody level was 7.90 and interpreted as 
high positive, as determined by an enzyme- 
linked immunosorbent assay. Levels greater 
than 1.00 are positive. In February 1990, visual 
acuity was R.E.: 20/40. The relative afferent 
pupillary defect had resolved, the optic nerve 
head appeared normal, and two small chorio- 
retinal scars were noted in the inferior periph- 
eral retina at the site of previous inflammation. 

Mumps is a communicable viral disease with 
protean clinical findings that include parotitis, 
meningitis, deafness, encephalitis, epididymo- 
orchitis, pancreatitis, and rarely myocarditis, 
nephritis, and thyroiditis.” It is also associated 
with a wide spectrum of ocular inflammation, 
such as dacryocystitis, optic neuritis, neuroreti- 
nitis, keratitis, conjunctivitis, iritis, and scleri- 
tis. Our patient had clinical findings consistent 
with mumps, most notably acute parotitis. He 
had neuroretinitis with involvement of the op- 
tic nerve head and peripapillary and peripheral 
retina of the right eye. Optic nerve inflamma- 
tion associated with mumps is usually a compli- 
cation of a central nervous system infection, 
and our patient’s cerebrospinal fluid studies 
were compatible with viral meningitis. 
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A recent report indicated that since 1985, 
when a record low of 2,982 cases of mumps 
were reported nationwide, the incidence of 
mumps has been increasing yearly to a level of 
12,848 cases in 1987.) This rise has been attrib- 
uted to the delay between the licensure of the 
mumps vaccine in 1967 and its routine adminis- 
tration in 1977, which resulted in a relatively 
underimmunized cohort of adolescents,’ Vac- 
cine failure may be another reason for the 
resurgence of mumps. Estimations of mumps 
vaccination failure range from 10% to 25% of 
those immunized.’ Our patient had received his 
vaccine at 31 months of age and most likely 
represents a vaccine failure. This case serves to 
alert ophthalmologists to the increasing inci- 
dence of mumps in adolescents, and as a re- 
minder of the associated ocular manifestations 
such as neuroretinitis. 
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Morning Glory Disk Syndrome 
Associated With Subretinal 
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An enlarged, excavated optic nerve head with 
anomalous retinal vessels originating from 
deep within the nerve substance and coursing 
over the edge of the disk has been termed the 
morning glory syndrome.’ This disk anomaly is 
typically unilateral and associated with de- 
creased visual acuity and an afferent pupillary 
defect, although patients with normal visual 
acuity have been described.’ Its clinical signifi- 
cance lies in its association with other ocular 
abnormalities including nonrhegmatogenous 
retinal detachment and strabismus, as well as 
systemic associations including basal encepha- 
locele and hypertelorism.® We treated a patient 
with morning glory disk syndrome who 
developed a subretinal neovascular membrane 
originating from the edge of the anomalous 
disk and extending into the central portion of 
the macula. 

A 23-year-old woman was examined at our 
institution for decreased visual acuity and met- 
amorphopsia of two months’ duration in her 
right eye. Review of the patient’s records dis- 
closed a previously documented visual acuity 
of R.E.: 20/20 seven years earlier, and previous 
examinations noted an anomalous optic disk, a 
0.6-log unit relative afferent pupillary defect, 
and an enlarged blind spot. Visual acuity was 
R.E.: 20/100. The relative afferent pupillary 
defect was unchanged, and Amsler grid testing 
showed distortion over central fixation. Oph- 
thalmoscopic examination disclosed a gray, ir- 
regular choroidal lesion with overlying subreti- 
nal fluid as well as surrounding subretinal 
hemorrhage, adjacent to an anomalous disk. 
Fluorescein angiography confirmed a juxtafo- 
veal and subfoveal neovascular complex (Fig- 
ure). Because of the location of the neovascular 
membrane, laser photocoagulation was not rec- 
ommended. The patient’s visual acuity stabi- 
lized at R.E.: 20/200 two months later. 

Morning glory syndrome is an uncommon 
congenital anomaly of the optic nerve. Previous 
studies have emphasized an overall poor visual 
outcome in these patients because of either 
strabismus or anisometropia resulting in am- 
blyopia, and macular involvement from non- 
rhegmatogenous retinal detachment.’ In the 
absence of associated ocular and systemic com- 
plications, however, some patients retain good 
visual acuity.! 

Our patient had documented, good visual 
function before developing signs and symp- 
toms of a subretinal neovascular complex. Be- 
cause subretinal neovascularization is a poten- 
tially treatable lesion if discovered in an 
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Figure (Sobol and associates). Top, Fluorescein 
angiogram (early phase) shows subretinal neovascu- 
lar network adjacent to the disk, with blockage corre- 
sponding to the subretinal hemorrhage. Bottom, Dif- 
fuse leakage (late phase) from subretinal neovascular 
network. 


extrafoveal location, clinicians should be aware 
of its potential occurrence in patients affected 
by the morning glory syndrome. The possible 
development of an extrafoveal subretinal neo- 
vascular membrane in this condition takes on 
added significance in those patients with good 
visual potential. Early detection of subretinal 
neovascular membrane can be enhanced by the 





use of Amsler grid testing. Patients with morn- 
ing glory disk syndrome who are capable of 
noting early signs and symptoms of a subretinal 
neovascular process should be instructed in the 
use of Amsler grids and advised to monitor the 
affected eye on a routine basis. 
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Delayed Increased Intraocular 
Pressure After Nd:YAG Laser 
Posterior Capsulotomy in a Patient 
Treated With Apraclonidine 


Ronit Nesher, M.D., 
and Allan E. Kolker, M.D. 


Washington University School of Medicine. 
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Louis, MO 63110. 

Marked increase of intraocular pressure is the 
most frequent complication following Nd:YAG 
laser posterior capsulotomy.' Apraclonidine, an 
alpha adrenergic agonist, has been reported to 
lower significantly the intraocular pressure in- 
crease when instilled one hour before and im- 
mediately after the procedure.”* We treated a 
patient who developed a marked delayed in- 
crease of intraocular pressure after Nd:YAG 
laser posterior capsulotomy and lysis of pig- 
ment off the anterior surface of the intraocular 
lens, despite treatment with apraclonidine 1%. 

A 73-year-old white man with advanced pri- 
mary open-angle glaucoma and anatomically 
narrow angles had previously undergone argon 
laser peripheral iridectomy and laser trabeculo- 
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plasty in both eyes. Additionally, both eyes 
underwent extracapsular cataract extraction 
with intraocular lens implantation and filtering 
procedure that required later YAG capsulotomy 
in both eyes. The capsulotomy in the left eye 
was uneventful. In the right eye, however, there 
were also dispersed pigment deposits on the 
anterior surface of the intraocular lens that 
were thought to contribute to the patient’s 
complaint of glare. A combined posterior cap- 
sulotomy and pigment lysis was therefore per- 
formed with the Q-switched, Nd:YAG laser 
(29.6 mJ aimed at the posterior capsule and 16 
mJ directed at the pigmented deposits). One 
drop of apraclonidine 1% was instilled to the 
patient’s eye before and at the end of the 
procedure. One hour later intraocular pressure 
was 20 mm Hg. The patient was instructed to 
administer prednisolone acetate 1% drops 
three times daily to the operated on eye in 
addition to his glaucoma medications. The fol- 
lowing morning he complained of ocular pain 
and marked reduction of vision in the right eye. 
On examination visual acuity was 20/300 and 
intraocular pressure was 60 mm Hg. He was 
treated with systemic hyperosmotic agents plus 
topical timolol and additional apraclonidine. 
Intraocular pressure remained in the mid 30s 
for the next 24 hours and then decreased to the 
low teens with recovery of 20/40 visual acuity 
on the third day after the procedure. No pro- 
gression of visual field loss occurred, and one 
year later visual acuity was 20/25 and intraocu- 
lar pressure was 13 mm Hg. 

The absence of an early postlaser pressure 
increase does not preclude a markedly in- 
creased intraocular pressure 24 to 48 hours 
later, even when apraclonidine is used at the 
time of the operation. We now recommend that 
patients with severe glaucomatous damage be 
seen not only early after these procedures, but 
also 24 hours later. Whether the high intraocu- 
lar pressure measured after 24 hours represents 
a late pressure increase or a persistent rise that 
was attenuated by the apraclonidine cannot be 
determined. The marked increase in intraocular 
pressure observed in our patient may be related 
to the “extended procedure” that was actually a 
combination of posterior capsulotomy and pig- 
ment lysis from the anterior surface of the 
intraocular lens. Released pigment particles 
could have reached and obstructed the trabecu- 
lar meshwork. Additionally, the shock waves 
created by aiming the beam at the pigment 
deposits on the anterior lens surface may also 
have caused damage to the trabeculum more 


than in a typical posterior capsulotomy, where 
the intraocular lens serves as a barrier. 
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The Onset of Malignant Glaucoma 
After Prophylactic Laser lridotomy 
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and H. Savir, M.D. 
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Tigva, P.O. Box 121, Israel. 

A 43-year-old woman had bilateral glauco- 
ma, since the age of 16 years, which progressed 
to absolute glaucoma in the right eye, and 
chronic closed-angle glaucoma in the left eye. 
Corrected visual acuity in the left eye was 
20/30. The intraocular pressure was less than 
20 mm Hg while using topical pilocarpine 4% 
every eight hours, timolol 0.5% every 12 hours, 
and acetazolamide (250 mg once daily). The 
central anterior chamber was deep and gonios- 
copy showed a slit-like open angle. The visual 
feld was normal. Three months earlier the 
patient had undergone laser iridotomy in the 
left eye because of an intraocular pressure of 28 
mm Hg and a closable angle. The intraocular 
pressure remained slightly increased (21 to 24 
mm Hg) and the angle was closable, though the 
coloboma of the iris was patent. 

She was admitted to the ophthalmology de- 
partment because of a sudden onset of pain and 


96 AMERICAN JOURNAL OF OPHTHALMOLOGY 


blurred vision in the left eye. Visual acuity was 
20/100; the intraocular pressure was 38 mm Hg 
with mild conjunctival injection and a clear 
cornea. The anterior chamber was shallow; the 
pupil was 2 mm in diameter and not responsive 
to light. A patent iridotomy, incipient cataract, 
and normal fundus with cup/disk ratio of 0.6 
were observed. Gonioscopy disclosed a com- 
pletely closed angle. 

The patient was treated initially with hyper- 
osmotic agents and topical pilocarpine 4%. Af- 
ter three days of unsuccessful medical treat- 
ment trabeculectomy was performed. 

Postoperatively the intraocular pressure rose 
to 45 mm Hg with a flat anterior chamber. 
Malignant glaucoma was diagnosed and inten- 
sive treatment with cycloplegics and mannitol 
was given. The anterior chamber did not reform 
and air was injected into the anterior chamber. 
This was followed two days later by pars plana 
vitrectomy with Healon injection to the ante- 
rior chamber. Despite transient improvement 
the pressure again rose with recurrent shallow- 
ing of the anterior chamber. Deep vitrectomy to 
aspirate the aqueous from the vitreous resulted 
in maintenance of normal intraocular pressure 
and a moderately deep anterior chamber. Two 
weeks later the intraocular pressure rose sud- 
denly to 50 mm Hg, and a shallow anterior 
chamber was noted. Pars plana vitrectomy and 
lensectomy were successfully performed. 

Five months postoperatively the best-correct- 
ed visual acuity was 20/40. Slit-lamp examina- 
tion of the left eye showed a clear cornea, deep 
anterior chamber, and intraocular pressure of 
15 mm Hg without medical treatment. 

On reassessing the development of our pa- 
tient’s illness we think it is possible that the 
course of malignant glaucoma began after the 
prophylactic laser iridotomy that she had un- 
dergone three months previously. This could 
explain the lack of response to conventional 
treatment (pilocarpine and acetazolamide) that 
she received on admission. The administration 
of a cycloplegic at this stage might have pre- 
vented the progression of the malignant glauco- 
ma and the ensuing surgical intervention. 


Amantadine and Corneal Deposits 
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Inquiries to F. T. Fraunfelder, M.D., Department of 
Ophthalmology, Oregon Health Sciences University, 
3181 S.W. Sam Jackson Park Rd., Portland, OR 97201- 
3098. 

Amantadine hydrochloride (Symmetrel) is 
used in the management of Parkinson’s disease, 
tardive dyskinesia, and the prophylaxis of influ- 
enza A, (Asian) virus infections. Ocular side 
effects are rare; however, blurred vision, sud- 
den loss of vision, colored lilliputian visual 
hallucinations, oculogyric crises, and mydriasis 
have been reported.'* These side effects appear 
to be dose-related and are reversible.’ 

The National Registry of Drug-Induced Ocu- 
lar Side Effects has received nine case reports 
of corneal lesions associated with the use of 
oral amantadine hydrochloride. The corneal pat- 
tern seen in the affected patients was diffuse, 
white punctate subepithelial opacities, more 
prominent inferonasally, occasionally associ- 
ated with a superficial punctate keratitis, cor- 
neal epithelial edema, and markedly reduced 
visual acuity. The dosage of amantadine was 
between 200 and 400 mg per day. The interval 
between therapy initiation and onset of the 
corneal reaction was one to two weeks. After 
discontinuation of drug use, the keratopathy 
disappeared in all patients usually in a few 
weeks; however, a six-week recovery period 
was necessary in one patient. Oral amantadine 
hydrochloride was reinstituted in two patients, 
and the corneal deposits recurred. 

A cause-and-effect relationship is highly like- 
ly, since the corneal deposits resolved upon 
removal of the drug, and recurred in both 
patients in whom it was reinstituted. The super- 
ficial corneal deposits, associated edema and 
superficial punctate keratitis suggest the pres- 
ence of the drug in the tear film. A 10-pl tear 
sample would contain 1.5 ng of amantadine 
hydrochloride, which is ten times lower than 
the assay limit of 20 ng (personal communica- 
tion, E. I. DuPont DeNemours & Co., Newark, 
Delaware). Amantadine hydrochloride has, 
however, been found in other secreted fluids, 
such as saliva* and nasal mucus.’ As with other 
oral agents, such as vitamin A, which are 
secreted from various glands, including the 
lacrimal glands, amantadine hydrochloride 
may be secreted in the tear film thereby causing 
corneal deposits and corneal irritation. 

There is a growing list of drugsë which are 
probably secreted by the lacrimal gland into the 
tear film. These drugs can cause corneal, con- 
junctival, or eyelid irritation, punctal occlu- 
sion, or corneal deposits based on the degree of 
toxicity of the offending drug. Amantadine hy- 
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drochloride in all probability can now be added 
to this list. 

The National Registry of Drug-Induced Ocu- 
lar Side Effects appreciates reports from clini- 
cians of suspected drug-induced or chemical- 
induced ocular side effects. Without these, this 
report would not have occurred. 
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Anatomy of Arteriovenous Crossings in 
Branch Retinal Vein Occlusion 


EDITOR: 
In the article, “Anatomy of arteriovenous 


crossings in branch retinal vein occlusion,” by 
D. Weinberg, D. G. Dodwell, and S. A. Fern 
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(Am. J. Ophthalmol. 109:298, March 1990), the 
authors describe the occurrence of venous 
overcrossings at two of 82 vein occlusion sites. 
They did not consider that those two cases 
might not have been overcrossings. 

I have observed the development of a 
bridge-type overcrossing collateral at a branch 
vein undercrossing obstruction site. The angio- 
graphic appearance was identical to that de- 
picted in the article and termed, by the au- 
thors, as an overcrossing obstruction. I believe 
it remains to be proven that venous obstruc- 
tion develops to any significant degree at an 
overcrossing. 


W. REX HAWKINS, M.D. 
Houston, Texas 


Reply : 


EDITOR: 

We appreciate Dr. Hawkins’s interest in and 
comments on our article. Based on a previous 
observation, he proposes that the two cases 
that we reported as branch retinal vein occlu- 
sions at venous overcrossings could actually 
represent occlusions at arterial overcrossings, 
with secondary bridging venous collaterals. 
Although we cannot categorically dismiss this 
possibility, we are confident of our observa- 
tions and have scientific evidence to support 
our conclusions. 

Vein-to-vein collaterals form because of ex- 
pansion of preexisting capillary channels.’ In 
experimental branch retinal vein occlusions, 
these collaterals were seen to originate from 
capillaries deep in the retina.” This information 
is inconsistent with the development of a col- 
lateral vessel bridging over a large artery, 
which lies in the superficial layers of the reti- 
na. We would be most interested to see the 
case Dr. Hawkins described. If it evolved as he 
states, an alternate mechanism of collateral 
formation must be considered. 

Clemmett*® reported the appearance of a 
branch retinal vein occlusion at a venous over- 
crossing three weeks after the onset of symp- 
toms. It would be unusual for such a well- 
developed collateral to form in such a short 
time. 

If Dr. Hawkins’s argument is correct, it does 
not contradict our basic assertion that branch 
vein occlusion at venous overcrossings are 
rare. The question is whether or not branch 
retinal vein occlusions ever occur at venous 
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overcrossings. We maintain that the evidence 
supports our assertion that they rarely do. 


DAVID WEINBERG, M.D. 
Boston, Massachusetts 
DAVID G. DODWELL, M.D. 
Springfield, Illinois 
STEVEN A. FERN, B.S. 
New York, New York 
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Orbital Myositis With Lyme Disease 


EDITOR: 

In the article, “Orbital myositis with Lyme 
disease,” by K. B. Seidenberg and M. L. Leib 
(Am. J. Ophthalmol. 109:13, January 1990), 
the authors state that “Optimal treatment of 
Lyme disease in its different stages is being 
studied. Presently a course of oral tetracycline 
or doxycycline for ten days to three weeks is 
advised for early disease.” In the 5-year-old 
child described in this report, tetracycline 
would not be the preferred course of treat- 
ment. For children less than 9 years of age, 
penicillin V, 15 mg/kg of body weight per day 
(not less than 1 g per day and not more than 2 
g per day) in divided doses is recommended.’ 
If the patient is allergic to penicillin, erythro- 
mycin 30 mg/kg of body weight per day in 
divided doses is recommended. Antimicrobial 
therapy is continued for ten to 20 days. 

Tetracycline is to be avoided because of the 
deleterious effect to the secondary dentition in 
young children.” 


LEON PAUL NOEL, M.D. 
WILLIAM N. CLARKE, M.D. 
Ottawa, Ontario, Canada 


July, 1990 
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Reply 


EDITOR: 

In our article, we were referring in general 
to the treatment of Lyme disease. In children 
under 9 years of age and pregnant women, 
treatment with tetracycline should be avoided. 
We thank Drs. Noel and Clarke for raising this 
issue. 


KEITH B. SEIDENBERG, B.A. 
MARTIN L. LEIB, M.D. 
New York, New York 


Tight Scleral Flap Trabeculectomy With 
Postoperative Laser Suture Lysis 


EDITOR: 

In the article, “Tight scleral flap trabecu- 
lectomy with postoperative laser suture lysis,” 
by S. Melamed, I. Ashkenazi, J. Glovinsky, 
and M. Blumenthal (Am. J. Ophthalmol. 
109:303, March 1990), the authors found that 
releasing trabeculectomy sutures postopera- 
tively with the use of the argon laser is an 
effective means of reducing intraocular pres- 
sure and maximizing bleb survival. Lieberman’ 
and Hoskins and Migliazzo’* previously report- 
ed similar success. Using the widely available, 
four-mirror goniolens to compress the overly- 
ing conjunctiva and measures similar to those 
previously reported, I too have been impressed 
by the technique’s ability and safety in en- 
hancing bleb formation after a guarded glauco- 
ma operation. 

Based on seven years’ experience with this 
technique, the only observation J can add is 
that suture lysis rarely is successful if per- 
formed later than ten days after trabeculec- 
tomy despite massage. The massage technique 
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I prefer is to moisten a cotton-tipped applica- 
tor and to apply it perpendicularly to the cor- 
nea, pressing centrally toward the optic nerve. 
This almost invariably results in an increased 
bleb after the suture lysis. If this is ineffective, 
applying the moistened tip at the edge of the 
lysed suture at the corneoscleral limbus can 
deform the sticking edges of the trabeculec- 
tomy flap, and allow for new egress of aque- 
ous. 


MARC F. LIEBERMAN, M.D. 
San Francisco, California 
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Reply 


EDITOR: 

We appreciate Dr. Lieberman’s comments 
and agree with his observations concerning the 
efficacy of laser suture lysis after filtration sur- 
gery. The beneficial effect on long-term intra- 
ocular pressure contro] by making the trabecu- 
lectomy a full-thickness sclerostomy has been 


reported.' We were glad to learn that transcon- 
junctival suture lysis is also technically feasi- 
ble by using a four-mirror goniolens. We be- 
lieve that any transparent object able to 
compress the conjunctiva and make the su- 
tures visible is appropriate for this treatment. 
Additionally, we agree with Dr. Lieberman’s 
comment regarding the poor rate of success if 
laser suture lysis is performed ten days or later 
postoperatively. In our experience, the proce- 
dure should be performed two to three days 
after surgery. This is the optimal time because 
the conjunctiva is already adherent to the cor- 
neoscleral limbus and there is no subconjunc- 
tival fibrosis, which enables good bleb forma- 
tion. Because there is still a danger to 
developing wound leaks, however, we do not 
recommend digital massage at that early stage. 


SHLOMO MELAMED, M.D. 
ISAAC ASHKENAZI, M.D. 
JOSEPH GLOVINSKI, M.D. 
MICHAEL BLUMENTHAL, M.D. 
Tel Hashomer, Israel 
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BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Greer’s Ocular Pathology, ed. 4. By David R. 
Lucas. Oxford, Blackwell Scientific Publica- 
tions, 1989. 339 pages, index, illustrated. 
$99.95 


Reviewed by ZEYNEL A. KARCIOGLU 
New Orleans, Louisiana 


The fourth edition of this text describes in a 
traditional manner the basic histopathologic 
features of frequently encountered ocular dis- 
orders. The 18 chapters are organized primarily 
by anatomic components of the eye and ad- 
nexae. Chapter 1, on inflammation and immu- 
nopathologic mechanisms, is useful for the be- 
ginner; it paves the way to more specific disease 
processes covered in later chapters. Ocular in- 
flammations secondary to specific agents, such 
as fungal endophthalmitis, toxoplasmosis, cy- 
tomegalovirus retinitis, and the like, are de- 
tailed with photomicrographs. In Chapter 3, 
however, the syndromes that cause uveitis are 
covered superficially with only four figures, and 
there are no textual references from some of the 
sections, including ulcerative colitis, Fuchs’ iri- 
docyclitis, and psoriasis. “Idiopathic Intraocu- 
lar Inflammation” seems a poor title for Chap- 
ter 3 because it includes specific entities such as 
Behcet's disease, ankylosing spondylitis, and 
Reiter’s syndrome. 

A more conventional division of anterior seg- 
ment anatomy (cornea and sclera in one chap- 
ter, conjunctiva in the next) would be pref- 
erable to combining them in Chapter 5. 
Additionally, corneal pathology needs more 
emphasis; only 30 pages are allocated for Chap- 
ter 5. The coverage of corneal degenérations 
and dystrophies suffers greatly from the limited 
written and illustrative material. Despite space 
limitations, large electron micrographs have 
been used, instead of using inserts or side-by- 
side arrangement for key figures to reserve 
space for a more complete text. 

The chapters concerning retina, tumors of 
neuroepithelium, and choroid are well organ- 
ized and easy to réad with pertinent, good 
quality photomicrographs. Chapters 4 and 18, 
related to trauma and sympathetic ophthalmia, 
are also well written, but should be combined. 
Areas related to orbit, eyelids, and lacrimal 
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drainage apparatus are brief and sparsely illus- 
trated. Although some orbital lesions are also 
mentioned elsewhere in the text, it is impossi- 
ble to cover diseases of the orbit and lacrimal 
apparatus in 15 pages, particularly when in- 
flammatory diseases, thyroid orbitopathy, and 
cystic lesions are also included. 

Most of my criticisms are rather minor and do 
not seriously detract from the text’s value. This 
textbook ‘is well suited for medical students 
interested in basic ophthalmology, and for oph- 
thalmologists in training and in practice who 
are interested in ophthalmic pathology. It is not 
structured for everyday differential diagnosis 
by the ophthalmic pathologist or general pa- 
thologist. Current specialized diagnostic pa- 
thology techniques including immunohisto- 
chemistry, fine needle aspiration biopsy, flow 
cytometry, cytomorphometry, arid the like are 
not covered. Even with these limitations, how- 
ever, the book is a concise reference. 


Glare and Contrast Sensitivity for Clinicians. 
Edited by M. Princeton Nadler, David Miller, 
and Daniel J. Nadler. New York, Springer-Ver- 
lag, 1990. 150 pages, index, illustrated. $69: 


Reviewed by Douctas D. Kocu 
Houston, Texas 


This is the first clinically oriented book on 
glare and contrast sensitivity testing to be pub- 
lished in 17 years. Appropriately enough, one 
of the authors (David Miller) was a coauthor of 
the earlier text (Miller, D., and Benedek, G.: 
Intraocular Light Scattering. Springfield, Illi- 
nois, Charles C Thomas, 1973). The authors’ 
stated purpose is to “educate clinicians ... in 
language they could understand.” In this task, 
the text is largely successful. 

The book begins with a section entitled 
“Terms and Concepts,” which is an extremely 
useful glossary. This section alone will justify 
its purchase for some readers. The authors have 
tackled concepts as complex as “modulation 
transfer function” and “‘Fourier’s theory” and 
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as mundane as “clear sky” and “black light.” 
Most definitions are understandable, although 
some, suchas units used in photometry, suffer 
from a lack of clarity. 

The remainder of the book is loosely organ- 
ized into three introductory chapters, four 
chapters on glare and contrast sensitivity loss 
in specific ocular diseases, and several chapters 
on standardization of these tests, principles, 
and photographic applications. This book suf- 
fers from the limitations of a multiauthored 
text. The rationale for the organization of the 
book is unclear, and there is considerable over- 
lap among the chapters. For example, contrast 
sensitivity is defined and discussed in generic 
terms in at least ten of the 12 chapters. 

Despite ‘this lack of continuity, there are 
many highlights. Wolfe’s chapter on. contrast 
sensitivity testing is an elegant introduction to 
the principles and underlying physiology. Mill- 
er and Nadler’s chapter on light scattering 
contains many wonderful everyday examples, 
ranging from snow goggles’ invented by Eski- 
mos 2,000 years ago to glare systems designed 
to camouflage the Suez Canal. 

For clinicians the strengths of this text lie in 
the early chapters that cover concepts and in 
the middle chapters that outline the uses of 
these tests in various ocular. disorders. The 
chapter on contrast sensitivity and neuro-oph- 
thalmic disease by Storch and Bodis-Wollner is 
a particularly complete review of what is 
known about contrast sensitivity loss in a varie- 
ty of ophthalmic diseases. 

Unfortunately, none of the chapters resent a 
complete overview of currently available devic- 
es for measuring contrast sensitivity or glare. 
Certain devices, such as the Regan Low Con- 
trast Acuity Charts and the True Visual Acuity 
device, are not mentioned in the text. Clinicians 
may also be frustrated by the relative lack of 
information on specific clinical applications of 
these tests. In this regard, the chapter “Diabe- 
tes Mellitus and Visual Function,” by Cavaller- 
ano and Aiello, is an exception in that it pro- 
vides three case histories describing particular 
applications and results of contrast sensitivity 
testing in patients with diabetic retinopathy. 

In fairness to the authors, many of the defi- 
ciencies in this book reflect deficiencies in the 
field in general. There is inadequate standardi- 
zation among tests, and the clinical implica- 
tions of test scores are often poorly uriderstood. 
In many respects, this field is in its infancy and 
the variety of opinions and approaches that are 


covered in this text represent the scope of 
ongoing activities in this area. 

This book provides an excellent starting 
point for anyone wishing to undertake an in- 
depth study of glare and contrast sensitivity 
testing. ‘It will be useful to practicing physi- 
cians, residents, academicians, and other 
ophthalmic professionals seeking to learn 
more about these fundamental asperis of vision 
testing. 


Ophthalmic Surgery. Principles and Practice, 
ed. 2. Edited by George L. Spaeth. Philadel- 
phia, W. B. Saunders Company, 1990. 776 
pages, index, illustrated. $125 


Reviewed by Rosert C. DREWS 
St. Louis, Missouri 


The value of a fine general textbook on oph- 
thalmic surgery to residents and fellows is obvi- 
ous. The chapters on surgical basics are as 
worthy for the excellent homespun philosophy 
and ethics that they contain as they are for the 
mechanics. 

A practitioner who is actively engaged in 
general ophthalmic surgery uses a text such as 
this for a foundation and for an understanding 
of techniques that are not performed regularly. 
This volume is excellent in this respect. I partic- 
ularly enjoyed the chapters on surgery of the 
orbit and plastic surgery. The chapter on glau- 
coma surgery could stand as a book in its own 
right with 142 pages and 150 references. Those 
looking for the latest nuances in surgical tech- 
nique in rapidly evolving areas, however, 
should know better than to look in a textbook, 
since it takes about two years to get such a book 
published. For example, the chapter on oph- 
thalmic lasers is subtitled “Current Status” but 
includes no references after 1985 and makes no 
mention of the excimer laser. 

I was disappointed that the discussion of 
corneal graft failure did not include the Khoda- 
doust line. I’m still not clear about the terms, 
“90 degrees away,” “overlying,” and “adja- 
cent’ to describe corneal topography, kerato- 
graphy, and corneal incisions. I grant that this 
is difficult information to convey, however, and 
the chapter on radial keratotomy is one of the 
best I have ever read. Likewise, I was disap- 
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pointed to find no mention of the use of lasers 
in the chapter on plastic surgery. 

The typesetting and editing are excellent. 
The illustrations are superb. The book is worth 
having just for them. Hats off to a job well done 
and a worthy addition to our libraries. 


Books Received 


Medical Abbreviations. 7,000 Conveniences at 
the Expense of Communications and Safety, 
ed. 5. By Neil M. Davis. Huntingdon Valley, 
Pennsylvania, Neil M. Davis Associates, 1990. 
Softcover, 158 pages. $9.95 


As the subtitle suggests, this book does not 
encourage the use of abbreviations. It under- 
lines the potential for confusion and error by 
listing several different meanings for many of 
the abbreviations. For example, CF not only 
means “count fingers,” but also may mean 
cystic fibrosis, complement fixation, cardiac 
failure, coronary flow, caucasian female, con- 
tractile force, Christmas factor, cisplatin and 
fluorouracil, and cancer-free. Apparently pa- 
tients have been instructed to put the medicine 
in their left eye because the prescription said 
“per OS,” and in the right eye because the 
prescription said “OD,” meaning “once daily.” 

Ophthalmologists are among the worst of- 
fenders; our charts are notoriously incompre- 
hensible. Residents should be taught to take the 
time to make their notes intelligible. 





Seeing Contour and Colour. Edited by J. J. Kuli- 
kowski, C. M. Dickinson, and |. J. Murray. Ox- 
ford, Pergamon Press, 1989. 818 pages, index, 
illustrated. $270 


This thick volume contains the proceedings 
of a conference held in Manchester, England, in 
1987. The theme was the way in which the ideas 
associated with parallel processing have influ- 
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enced the development of models of visual 
perception. The title, “Seeing Contour and Col- 
our,” epitomizes the idea that different aspects 
of a visual scene may be segregated but simulta- 
neously analyzed. Most of the papers are con- 
cerned with the geniculostriate pathway. 


The Book List 


Clinical Procedures for Ocular Examination. By 
Nancy B. Carison, Daniel Kurtz, David A. Heath, 
and Catherine Hines. East Norwalk, Connecti- 
cut, Appleton & Lange, 1990. Softcover, 251 
pages, index, illustrated. $35 


Ophthalmology Oral History Series. A Link With 
Our Past. An interview With Harold Glendon 
Scheie, M.D. By Sally Smith Hughes. San Fran- 
cisco, The Foundation of the American Acade- 
my of Ophthalmology, 1989. Softcover, 355 
pages, index, illustrated. $55 


Ophthalmology Oral History Series. A Link With 
Our Past. An Interview With Thomas David 
Duane, M.D. By Sally Smith Hughes. San Fran- 
cisco, The Foundation of the American Acade- 
my of Ophthalmology, 1989. Softcover, 178 
pages, index, illustrated. $55 


Sodium Hyaluronate in Anterior and Posterior 
Segment Surgery. Edited by Ronald G. 
Michels, Walter J. Stark, and Mario Stirpe. 
Padova, Italy, Liviana Press, 1989. 131 pages, 
illustrated. $35 


A Synopsis of Ophthalmology, ed. 5. By J. L. C. 
Martin-Doyle and Martin H. Kemp. Bristol, Eng- 
land, John Wright & Sons Ltd., 1975. Softcover, 
284 pages, index. $24.95 
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DAVID SHOCH 
1918-1990 


David Shoch, president of the Ophthalmic 
Publishing Company, abstract editor of THE 
JOURNAL since 1964, and long-time secretary of 
the Heed Ophthalmic Foundation, died May 8, 
1990, after a short illness. 

His death caused me to recall many experi- 
ences over nearly a half a century of friendship. 
When we first met in 1945 he was an intern at 
Cook County Hospital with no particular inter- 
est in ophthalmology. The medical faculty at 
Northwestern University had high hopes for 
him to bridge biochemistry and clinical medi- 
cine. There were great plans for a career in 
gastroenterology, pediatrics, or biochemistry. 
After he was stationed at the School of Aviation 
Medicine at Randolph Field and discovered 
ophthalmology through the brilliant group 
gathered there by Victor Byrnes, David re- 
turned to Northwestern and a research fellow- 
ship in ophthalmology. This was followed by a 
residency at Cook County, and a partnership 
with Derrick Vail. 

For many years we lunched together monthly. 
Shortly before he last entered the hospital 
David reminisced for the first time. Perhaps he 
anticipated I would be writing this for THE 
JOURNAL. He quoted his father that one should 
have a talent for luck. He credited his high 
school Latin teacher with stimulating his life- 
long interest in languages. His chemistry pro- 
fessor at City College recommended him to 
both the University of Maryland and North- 
western University; Northwestern replied first. 
After stumbling in an assignment in pediatrics, 
David concentrated on its study and the pediat- 
rics professor subsequently introduced him to 
Trudy whom he later married. 

David emphasized the difference between his 
background and that of Dr. Vail but he followed 
Derrick in many positions: president of the 
Ophthalmic Publishing Company, president of 
the Academy, and the American Ophthalmo- 
logical Society, and chairman of the Depart- 
ment of Ophthalmology at Northwestern. 

David forever changed the style of the Chica- 
go Ophthalmological Society annual clinical 
conference when he invited an enormous group 
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David Shoch 
1918-1990 


to his home for an al fresco dinner under a 
brightly striped marquee. Thereafter the Soci- 
ety celebrated its clinical conference with a 
banquet although never again at the president’s 
home. 

From this dinner at the Shochs emerged a 
little group, the Ophthalmological Chowder, 
Marching, and Singing Society, that for the 
next 25 years annually journeyed to Stratford, 
Ontario, to Aspen or to festivals for plays, 
concerts, and musicals. 

For many years David and I traveled together 
to meetings of the Academy and its various 
committees, to the Association of University 
Professors in Ophthalmology meetings, and to 
international congresses. There were hilarious 
events: getting lost in the Loire valley and 
orienting ourselves only by sighting a fabulous 
chateau in the distance; locking theater tickets 
and car keys in the trunk of a rented car; an 
elaborate dinner in the upper-deck sky lounge 
of a 747 airliner en route to Japan. 

In many respects the division of the Academy 
into ophthalmology and otolaryngology is 
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mainly due to David. Two ophthalmologists on 
the Council strongly opposed reorganization. 
Other ophthalmic members often failed to at- 
tend meetings, and David and I were often the 
only two present who believed that both oph- 
thalmology and otolaryngology would benefit 
from independent groups. Since I presided and 
could not participate in debates, David was 
often the only voice supporting a reorganiza- 
tion. In 1975 the Academy election gave the 
groups that opposed reorganization only 13% 
of the vote and it was evident that both the 
ophthalmologists and the otolaryngologists 
recognized the need for two groups. Well do I 
remember David returning from the count of 
the secret ballots, long after adjournment of the 
general meeting, to announce the final vote 
tally. 

David followed Herbert Haessler as abstract 
editor in 1964. Edward Jackson had founded 
the Ophthalmic Year Book in 1908 and the 
abstract section was its successor in the new 
series of THE JOURNAL. In 1964 when David took 
over, some 150 abstracts were published each 
month. A large group of collaborators prepared 
the abstracts and here David’s skill with lan- 
guages was important for he was able to wrestle 
into passable English the some 1,800 abstracts 
submitted annually. Since 1964 David never 
missed a deadline; the July 1990 Abstract Sec- 
tion is the first not edited by him. The advent of 
the many other abstracting services and the 
gradual change in ophthalmic practice in which 
the competent ophthalmologist is not expected 
to be familiar with the world literature led to 
the gradual shrinkage in abstract coverage. 

The Heed Ophthalmic Foundation has had 
important Chicago roots since Derrick Vail per- 
suaded Thomas Heed in 1946 to establish the 
Foundation. David became secretary-treasurer 
of the Foundation in 1967 and in 1983 became 
executive secretary. From a modest beginning 
the Foundation has emerged as an important 
group awarding some 20 fellowships annually to 
some 100 applicants selected by the directors. 

Dr. Shoch was born June 10, 1918, in Warsaw, 
Poland. His parents, his sister, and he came to 
the United States in 1920. He attended the 
public schools in New York City, and received a 
bachelor of science degree from the College of 
the City of New York in 1938. In 1939, he 
received a master of science degree from North- 
western University and in 1943 a doctor of 
philosophy degree in biochemistry. His doctor- 
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al thesis received the Sigma Xi thesis prize. In 
1945, he received the doctor of medicine degree 
from Northwestern. He entered the United 
States Army Medical Corps immediately after 
his internship at Cook County Hospital and was 
assigned to the School of Aviation Medicine at 
Randolph Field, Texas. He returned to North- 
western for a research fellowship in ophthal- 
mology and then a residency at Cook County 
Hospital. 

In 1953, he joined Derrick Vail in partner- 
ship. Vail was then editor of THE JOURNAL and 
chairman of the Department of Ophthalmology 
at Northwestern University. Dr. Vail had 
stopped operating that year and Dr. Shoch 
plunged into a major surgical and consultative 
practice. He succeeded Dr. Vail as professor and 
chairman of the Department of Ophthalmology 
in 1966 and served until 1983. He continued as 
professor at Northwestern until his death. He 
was chairman of the Department of Ophthal- 
mology at Northwestern Memorial Hospital, 
the Veterans Administration Lakeside Hospital, 
and a consultant at Children’s Memorial Hospi- 
tal. He was president of the medical council of 
Northwestern Memorial Hospital and a mem- 
ber of the executive committee of the board of 
trustees of the Hospital. He edited the alumni 
bulletin of Northwestern University Medical 
School for ten years. 

Dr. Shoch gave broadly of his talents to 
organized medicine. He was secretary for in- 
struction and served on the committee for re- 
organization of the American Academy of 
Ophthalmology and Otolaryngology and, sub- 
sequently, on the committee on recertification. 
In 1963 he was president of the Chicago Oph- 
thalmological Society and was president of the 
American Academy of Ophthalmology in 1981, 
when it became an entirely independent organi- 
zation. In 1989, he was president of the Ameri- 
can Ophthalmological Society when the Society 
celebrated the 125th year of its founding. 

He was certified by the American Board of 
Ophthalmology in 1953 and was chairman of 
the Board in 1979, He served on the advisory 
council for ophthalmology of the American 
College of Surgeons and was chairman of the 
Association of University Professors of Oph- 
thalmology (1972-1973), He represented the 
Academy on the Council of American Board of 
Medical Specialty Societies and was a delegate 
from the United States to the French Ophthal- 
mological Society. He served as vice president 
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of the National Society for the Prevention of 
Blindness and was a director of the Illinois 
Society for the Prevention of Blindness. 

Before entering ophthalmology, Dr. Shoch 
published widely about the gastrointestinal 
system. He was an expert on the enzymology of 
the lens and radiation cataract. 

The committee on prizes of the American 
Ophthalmological Society voted earlier in this 
year to award Dr. Shoch the Society’s highest 
honor, the Lucien Howe Medal. The chairman 
of the Award Committee of the Society, Robert 
Burns, noted that death had not diminished 
Shoch’s contribution to ophthalmology, and 
the Committee and Society approved posthu- 
mous award of the medal May 21, 1990. 

In April 1990 Shoch received the Alumni 
Medal of Northwestern University as its most 
distinguished graduate. This is the highest hon- 
or Northwestern awards to a graduate. He had 
received the Merit Award from the alumni asso- 
ciation 15 years earlier. He was an inspirational 
teacher and his residents donated an oil por- 
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trait of him that now hangs in the Northwestern 
University Medical Library. 

Dr. Shoch was an eternal student. He main- 
tained his skills in Latin and was taking piano 
lessons at the Northwestern School of Music. In 
January of this year he traveled to Spain for 
lessons in conversational Spanish. He was a 
governor of the Chicago Orchestral Association 
and a devotee of modern poetry and art. 

Dr. Shoch’s wide interests made him a bril- 
liant conversationalist. THE JOURNAL staff recall 
his discussions of art, music, literature (particu- 
larly French), and even Druids. His patients 
treasured him because he had that rare combi- 
nation of diagnostic, technical skill and the 
ability to inspire hope and confidence on even 
the briefest of meetings. 

He is survived by his wife Gertrude (Trudy) 
and two sons, John and James. The David Shoch 
professorial chair is being established by 
friends and alumni of the Department of Oph- 
thalmology at Northwestern University Medi- 
cal School. 

FRANK W. NEWELL 


ABSTRACT DEPARTMENT 


British Journal of Ophthalmology 


Retinal laser lenses: magnification, spot size, 
and field of view. Mainster, M. A., Crossman, 
J. L., Erickson, P. J., and Heacock, G. L. (Dept. 
Ophthalmol., Kansas Univ. Med. Ctr., 39th & 
Rainbow Bivd., Kansas City, KS 66103). Br. J. 
Ophthalmol. 74:177, 1990. 


Proper use of ophthalmoscopic contact lenses 
for retinal photocoagulation requires knowl- 
edge of their comparative magnification, spot 
size, and field of view. We determined these 
parameters for four commonly used lenses, 
using data measured from optical components 
of the lenses and a commonly used photocoag- 
ulator slit-lamp and spot size changer. A Krie- 
ger lens has 8% more working field of view and 
29% less magnification than a Goldmann lens. 
A Panfundoscope lens has 84% more working 
field of view and 24% less magnification than a 
Goldmann lens. A Mainster lens has 58% more 
working field of view and 3% more magnifica- 
tion than a Goldmann lens. For Goldmann, 
Krieger, Panfundoscope, and Mainster lenses, 
respectively, retinal spot size is 8%, 53%, 41%, 
and 5% greater than photocoagulator spot size 
settings. The field of view of each lens is in- 
creased in myopic and decreased in hyperopic 
patients. Anterior segment irradiance is higher 
than retinal irradiance for 1000 wm spot size 
settings with a Panfundoscope or Mainster 
lens, and this setting should be avoided, espe- 
cially in patients with hazy ocular media. (4 
figures, 4 tables, 14 references)—Authors’ ab- 
Stract 


Biostatistical evidence for two distinct chronic 
open angle glaucoma populations. Schulzer, 
M., Drance, S. M., Carter, C. J., Brooks, D. E., 
Douglas, G. R., and Lau, W. (Dept. Med., Facul- 
ty of Med., Univ. British Columbia, 910 W. 10th 
Ave., Vancouver, BC, Canada V5Z 4E3). Br. J. 
Ophthalmol. 74:196, 1990. 


Twenty-six eyes of 26 patients with low- 
tension glaucoma and 34 eyes of 34 patients 
with high-tension glaucoma were studied. Fifty- 
one measurements were available on each pa- 
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tient, including visual field indices, finger 
blood flow measurements, as well as hemato- 
logical, coagulation, and biochemical and rheo- 
logical variables. Multivariate analysis revealed 
two statistically distinct groups of patients, 
with low and high tension glaucoma cases 
equally distributed in both. The smaller group 
(15 patients) showed a suggestion of vasospas- 
tic finger blood flow measurements, and had a 
high positive correlation between the mean 
deviation index of field severity and the higher 
intraocular pressure (r = 0.715, p = 0.0008). 
The second, larger group (45 patients) showed 
disturbed coagulation and biochemical meas- 
urements, suggestive of vascular disease, and 
had no correlation between the mean deviation 
index and the highest intraocular pressure. (3 
figures, 2 tables, 14 references)-—-Authors’ ab- 
stract 


Diabetes 


Is insulinlike growth factor | associated with 
diabetic retinopathy? Dilis, D. G., Moss, S. E., 
Klein, R., Klein, B., and Davis, M. (Univ. Wiscon- 
sin Med. School, Dept. Med., 600 Highland 
Ave., Madison, WI 53792). Diabetes 39:191, 
1990. 


Insulinlike growth factor I is the mediator of 
the growth-promoting effects of growth hor- 
mone and has been suspected of playing a role 
in the pathogenesis of proliferative diabetic 
retinopathy. However, previous attempts to 
correlate insulinlike growth factor I levels with 
proliferative diabetic retinopathy have yielded 
conflicting results. The authors determined in- 
sulinlike growth factor I levels in a large popu- 
lation-based study of 682 early-onset (diag- 
nosed before 30 yr of age) adult (= 18 yr old) 
insulin-taking diabetic subjects. Proliferative 
diabetic retinopathy was found in 25% of the 
population. Insulinlike growth factor-I levels 
were measured by radioimmunoassay. The 
mean serum level of insulinlike growth factor I 
was 277 + 108 ug/L (mean + SD). Spearman 
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rank correlations showed statistically signifi- 
cant negative correlations between insulinlike 
growth factor I levels and age (r = —0.51,P < 
0.0001), duration of disease (r = —0.36, P < 
0.0001), and glycosylated hemoglobin (r = 
—0.09, P < 0.05). There was a significant trend 
(P < 0.001) toward decreasing risk of prolifera- 
tive diabetic retinopathy with increasing insu- 
linlike growth factor I. However, after control- 
ling for duration of diabetes, glycosylated 
hemoglobin, diastolic blood pressure, and the 
presence of proteinuria and/or creatinine = 
265 M in a multiple logistic regression model, 
insulinlike growth factor I was not significantly 
associated with proliferative diabetic retinopa- 
thy. These data suggest that insulinlike growth 
factor I may not be a risk factor for the develop- 
ment of proliferative diabetic retinopathy. (3 
figures, 5 tables, 34 references)—Authors’ ab- 
stract 


Experimental Eye Research 


Light transmission of the cornea in whole human 
eyes. Beems, V. M., and Van Best, J. A. (Dept. 
Ophthalmol., Leiden Univ. Hosp., P.O. Box 
9600, 2300 RC Leiden, the Netherlands). Exp. 
Eye Res. 50:393, 1990. 


The transmission of the cornea for light in the 
wavelength range 450-1000 nm was measured 
in steps of 50 nm by means of a photodiode 
implanted into the anterior chamber of whole 
human donor eyes. In the range from 450 nm up 
to 600 nm the percentage transmission was 
found to increase with wavelength from 80% 
up to 94%. In the range from 600 nm up to 1000 
nm the percentage transmission was between 
95% and 98%. The corneal transmission for 
donors younger than 45 yr (n = 3, 22-43 yr) did 
not differ significantly from that of donors older 
than 45 yr (n = 5, 67-87 yr) at any wavelength. 
(2 figures, 2 tables, 5 references)—Authors’ 
abstract 


Journal of Neurology, 
Neurosurgery and Psychiatry 


Regional cerebral blood flow (rCBF) and cere- 
bral vasoreactivity in patients with retinal is- 


Abstracts 107 


chaemic symptoms. Kerty, E., Russell, D., 
Bakke, S. J., Nyberg-Hansen, R., and Rootwell, 
J. (Dept. Neurol., Rikshopitalet, The National 
Hospital, 0027, Oslo 1, Norway). J. Neurol. 
Neurosurg. Psychiatry 52:1345, 1989. 


Regional cerebral blood flow and cerebral 
vasoreactivity were assessed in 28 consecutive 
patients who presented with retinal ischemic 
symptoms, without clinical or cerebral CT evi- 
dence of cerebral ischemia. Regional cerebral 
blood flow was measured using xenon-133 in- 
halation and single photon emission computed 
tomography before and 20 minutes after the 
intravenous administration of 1 g acetazol- 
amide. The findings suggest that patients with 
retinal ischemic symptoms alone due to carotid 
atherosclerosis often have a carotid lesion 
which is of hemodynamic significance with 
regard to cerebral perfusion and vasoreactivity. 
Furthermore, localized areas with reduced ce- 
rebral perfusion may also be present in some 
patients, without evidence of precerebral carot- 
id occlusive disease. (2 figures, 3 tables, 28 
references)—-Authors’ abstract 


Ocular inflammatory changes in established 
multiple sclerosis. Graham, E.M., Francis, 
D. A., Sanders, M. D., and Rudge, P. (Natl. 
Hosp. Nervous Dis., Maida Vale, London W9 
1TL, United Kingdom). J. Neurol. Neurosurg. 
Psychiatry 52:1360, 1989. 


Fifty consecutive patients with clinically defi- 
nite multiple sclerosis were studied to assess 
the prevalence of concomitant uveitis. Asymp- 
tomatic ocular inflammatory changes were 
found in nine patients (18%) and appeared to 
show a positive correlation with severe and 
progressive disease. Conversely uveitis was un- 
common in the presence of established optic 
atrophy which suggests a negative influence on 
its pathogenesis. In the absence of optic atro- 
phy inflammatory changes in the eye may be a 
valuable index of disease activity. (1 figure, 2 
tables, 13 references)—Authors’ abstract 


Disturbances in ocular sympathetic function 
and facial blood flow in unilateral migraine 
headache. Drummond, P. D. (Psychol. Sec. 
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Murdoch Univ., Murdoch, 6150, Western Aus- 
tralia). J. Neurol. Neurosurg. Psychiatry 
53:121, 1990. 


The relationship between thermographic 
asymmetry in various parts of the face and 
indices of ocular sympathetic outflow was 
examined in 80 patients with unilateral mi- 
graious headache. Both during and between 
episodes of headache, the pupil on the 
symptomatic side dilated more slowly and less 
extensively in darkness than the opposite pupil, 
indicating that ocular sympathetic outflow was 
compromised in some patients. In such cases 
the upper forehead and orbital region were 
warmer on the symptomatic side during mi- 
graine. In contrast to these signs of a reduction 
in cervical sympathetic outflow, eyelid separa- 
tion was greater on the symptomatic side in 
patients with headache on the side that was 
usually affected. During the headache-free in- 
terval no consistent thermographic asymmetry 
was detected and eyelid separation was similar 
on both sides. These findings suggest that 
extracranial vascular changes and ocular sym- 
pathetic dysfunction during migraine are sec- 
ondary to activation of trigeminal-vascular 
reflexes or to antidromic release of vasoactive 
substances from trigeminal nerve terminals. A 
secondary deficit in the sympathetic pathway to 
the symptomatic pupil could also prevent the 
expression of an increase in sympathetic out- 
flow during headache. (5 tables, 25 refer- 
ences)—Author’s abstract 


Journal of Pediatric Ophthalmology 
and Strabismus 


Response of coexisting underacting superior 
oblique and overacting inferior oblique mus- 
cles to inferior oblique weakening. Hunter, 
L. R., and Parks, M. M. (Med. Editing HSHH- 
CI-ME, Dept. Clin. invest., Letterman Army 
Med. Ctr., Presidio of San Francisco, CA 94129- 
6700). J. Pediatr. Ophthalmol. Strabismus 
27:74, 1990. 


One hundred twenty-six eyes with inferior 
oblique overaction and coexisting superior 


oblique underaction were retrospectively stud- 
ied pre- and postoperatively. The data show 
that weakening the inferior oblique corrected 
the underaction of the superior oblique, and 
that overcorrection of the underacting superior 
oblique was unusual. Eyes were selected for 
study if superior oblique underaction coexisted 
with inferior oblique overaction preoperatively. 
The operation chosen for the inferior oblique in 
every case was determined by the quantity of 
inferior oblique overaction and whether prior 
surgery on the inferior oblique had been per- 
formed. A denervation and extirpation was the 
final inferior oblique weakening procedure in 
all except three of these eyes. Congenital or 
acquired superior oblique palsy cases were not 
included in this study. To eliminate eyes with 
superior oblique palsy, we excluded any patient 
with a history of serious head trauma; a vertical 
deviation in the primary position greater than 5 
prism diopters except if caused by dissociated 
vertical deviation; the complaint of torsional 
diplopia controlled by an anomalous head pos- 
ture; or a positive Bielschowsky head tilt test. 
The mean preoperative superior oblique action 
was —2.4 on a scale of 0 to 4, and this corrected 
to a mean postoperative action of —0.2, (p < 
.001). This was accompanied by a change in the 
mean inferior oblique action of +3.8 to —0.2, (p 
< .001). These same results were found regard- 
less of the preoperative action of either the 
inferior or superior oblique. With regard to the 
postoperative superior oblique action, 22 cases 
were undercorrected, 2 were overcorrected and 
102 were normal. (11 tables, 8 references)-— 
Authors’ abstract 


Morbidity and Mortality Weekly 
Report 


Microsporidian keratoconjunctivitis in patients 
with AIDS. Orenstein, J. M., Seedor, J., Fried- 
berg, D. N, Stenson, S.M., Tierno, P.M., 
Charles, N. C., Meisler, D. M., Lowder, C. Y., 
McMahon, J. T., Longworth, D. L., Rutherford, 
l., Yee, R. W., Martinez, A., Tio, F., and Held, K. 
(George Washington Univ. Med. Ctr., District of 
Columbia). Morbid. Mortal. Weekly Rep. 
39:188, 1990. 
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From November 1989 through January 1990, 
five cases of ocular infections with microsporid- 
ia in patients with acquired inmunodeficiency 
syndrome (AIDS) were reported. Three cases 
were identified in New York City, one in San 
Antonio, and one in Cleveland. All five patients 
were homosexual men aged 29-46 years. The 
most common presenting manifestations were 
conjunctivitis or scleritis (all patients), foreign 
body sensation (four patients), blurred vision 
(three patients), and photophobia (three pa- 
tients). Ophthalmologic examinations revealed 
conjunctival inflammation (all patients), de- 
creased visual acuity (four patients), and dif- 
fuse punctate keratopathy (four patients). One 
patient had corneal inflammation, and one pa- 
tient had corneal ulceration. Findings were bi- 
lateral in all patients. Concomitant, unilateral 
cytomegalovirus retinitis was noted in two 
patients. After routine bacterial and fungal 
cultures failed to identify plausible etiologic 
agents, corneal or conjunctival scrapings and/ 
or biopsy specimens were obtained from all 
patients. Sections from these specimens pre- 
pared with Giemsa and other routine histologic 
stains contained numerous oval, dark-staining 
organisms consistent in morphology with mi- 
crosporidian spores. Visualization of character- 
istic ultrastructure with transmission electron 
microscopy confirmed the diagnosis in all 
cases. 

Two of the five patients died of other AIDS- 
related complications. No improvement in their 
ocular infections was noted before death de- 
spite attempted treatment with various topical 
antimicrobial (tobramycin, chloramphenicol, 
and sulfisoxazole), lubricating, and anti-in- 
flammatory agents. Two other patients did not 
respond to therapy with topical antimicrobial 
agents (neomycin, propamidineisethionate, am- 
photericin, sulfacetamide, and trimethoprim/ 
sulfamethoxazole); however, several weeks after 
therapy was discontinued the symptoms re- 
solved. The reason for these improvements is 
unknown, but both patients coincidentally be- 
gan systemic therapy with fluconozole or itra- 
conazole for concomitant cryptococcal menin- 
gitis. Infection in the fifth patient failed to 
respond to topical preparations (cefazolin, pro- 
pamidine isethionate, and clotrimazole); one 
cornea perforated, and the patient underwent 
emergency corneal grafting. The exact source of 
infection in all five cases remains unknown. (7 
references)—Authors’ abstract 


Neurology 


Complex visual disturbances in Alzheimer’s dis- 
ease. Mendez, M. F., Mendez, M. A., Martin, 
R., Smyth, K. A., and Whitehouse, P. J. (Dept. 
Neurol., St. Paul-Ramsey Med. Ctr., Jackson at 
University, St. Paul, MN 55101-2595). Neurolo- 
gy 40:439, 1990. 


Although Alzheimer’s disease involves visu- 
al association cortex, previous studies have not 
systematically investigated complex visual dis- 
turbances in Alzheimer’s disease. We examined 
30 community-based Alzheimer’s diseased pa- 
tients, 13 (43%) of whom had complex visual 
complaints, and compared them with 30 con- 
trols on 7 types of complex visual tasks. Despite 
preserved visual acuity and color recognition, 
the Alzheimer’s diseased patients were im- 
paired in the visual evaluation of common ob- 
jects, famous faces, spatial locations, and com- 
plex figures. In the Alzheimer’s diseased 
patients, we found that all 30 had disturbances 
in figure-ground analysis; 17 (57%) had diffi- 
culties visually recognizing actual objects (‘‘ag- 
nosia”); those with worse dementia disability 
had the most complex visual disturbances; and 
a subgroup (6) with Balint’s syndrome per- 
formed the most poorly on the complex visual 
tasks. This study demonstrates that a range of 
complex visual disturbances are common in 
Alzheimer’s disease and suggests that they may 
result from the known neuropathology in the 
visual association cortex. (3 figures, 1 table, 39 
references)—-Authors’ abstract 


Stroke 


Transient monocular visual loss patterns and 
associated vascular abnormalities. Bruno, À., 
Corbett, J. J., Biller, J., Adams, H. P., and 
Qualls, C. (Neurol. Ser. 127, V.A. Med. Ctr., 
2100 Ridgecrest Dr. S.E., Albuquerque, NM 
87109). Stroke 21:34, 1990. 


To determine if certain transient monocular 
visual loss patterns predict the associated vas- 
cular abnormalities, the authors prospectively 
evaluated 100 consecutive patients. Each pa- 
tient had hematologic tests, a carotid artery 
study (arteriography in 74, duplex ultrasono- 
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graphy in the remaining 26), and an ophthal- 
mologic examination. Patients with altitudinal 
or lateralized transient monocular visual loss 
were more likely to have carotid artery stenosis, 
carotid artery ulceration, cardiac sources of 
emboli, or visible retinal emboli than patients 
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with other visual loss patterns. The authors’ 
findings suggest that altitudinal or lateralized 
transient monocular visual loss is primarily 
caused by embolism but that other visual loss 
patterns are usually caused by nonembolic 
mechanisms. (1 figure, 2 tables, 49 referen- 
ces)—Authors’ abstract 


NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'2-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


International Congress on Myopia 


The International Congress on Myopia will 
be held in Buenos Aires, Argentina, Sept. 17- 
20, 1990, at the Buenos Aires Plaza Hotel. For 
further information, write Secretariat of the 
Congress, Av. Pte. Sáenz Péna 720 5°A, (1035) 
Buenos Aires, Argentina; Fax (541) 322-1328. 


American College of Veterinary 
Ophthalmologists: Annual Meeting 


The American College of Veterinary Ophthal- 
mologists: Annual Meeting will be held Oct. 
10-14, 1990, in Scottsdale, Arizona. For further 
information, write Dr. C. Sue West, Veterinary 
Ophthalmology Clinic, 4050 Broadview Rd., 
Richfield, OH 44286; telephone (619) 755- 
5136. 


American Society of Cataract and 
Refractive Surgery: Symposium on Cataract, 
IOL and Refractive Surgery 


The American Society of Cataract and Refrac- 
tive Surgery: Symposium on Cataract, IOL and 
Refractive Surgery will be held April 7-10, 
1991, in Boston, Massachusetts. For further 
information, write Lucy Santiago, Executive 
Administrator, American Society of Cataract 
and Refractive Surgery, 3702 Pender Dr., Suite 
250, Fairfax, VA 22030; telephone (703) 591- 
2220. 


Alabama Academy of Ophthalmology: 
Annual Meeting 


The Alabama Academy of Ophthalmology: 
Annual Meeting will be held Aug. 1-5, 1990, in 
Panama City, Florida. For further information, 
write Alabama Academy of Ophthalmology, 
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Annual Meeting Information, P.O. Box 11252, 
Birmingham, AL 35202-1252; telephone (205) 
322-3084. 


University of Miami—Bascom Paimer Eye 
institute: Neuro-Ophthalmology Course 


The University of Miami—Bascom Palmer 
Eye Institute: Neuro-Ophthalmology Course 
will be held December 6--8, 1990, in Miami, 
Florida. For further information, write Univer- 
sity of Miami School of Medicine, Bascom 
Palmer Eye Institute, P.O. Box 015869, Miami, 
FL 33101; telephone (305) 326-6099. 


University of Southern California School of 
Medicine: Ophthalmology—A Review for the 
Practicing Ophthalmologist 


The University of Southern California School 
of Medicine Postgraduate Division with the 
Department of Ophthalmology will sponsor a 
course, Ophthalmology—A Review for the 
Practicing Ophthalmologist, Aug. 4-11, 1990, 
in Kamuela, Hawaii. For further information, 
write B. Johnson, USC School of Medicine, 
1975 Zonal Ave., Los Angeles, CA 90033; tele- 
phone (213) 224-7051 or Fax (213) 225-4557. 


Florida Society of Ophthalmology: 
1990-1991 Officers 


The Florida Society of Ophthalmology elect- 
ed the following officers for 1990-1991: presi- 
dent, Emanuel Newmark, Atlantis; president- 
elect, Waite S. Kirkconnell, Tampa; first vice 
president, John R. Brayton, Jr., Pensacola; and 
second vice president, Louis R. Kurland, Holly- 
wood. 


Chicago Ophthalmological Society: 
1990-1991 Officers and Council 


The Chicago Ophthalmological Society elect- 
ed the following officers and council for 1990: 
Lee Jampol, president; Elise Torczynski, vice- 
president; Karl W. Scheribel, president-elect; 
Thomas Deutsch, secretary/treasurer; and Paul 
Morimoto, corresponding secretary. 


Personals 


Travis A. Meredith 


Travis A. Meredith, professor of ophthalmol- 
ogy at Emory University has been named the 
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director of the Vitreo- tetinal Surgical Service at 

the Wiliner Eye Institute at Johns Hopkins Med- 
ical Institutions. A 1969 graduate of the Johns 
Hopkins Schdol of Medicine and former Wil- 
mer-resident, Meredith has been a professor of 
. ophthalmology at Emory University School of 
Medicine since 1984. 


Hugh | R. faylor . 


‘Hugh R. Taylor of the: Wilmer Institute, Johns 
Hopkins University, has been named the Ring- 
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land Anderson Professor of Ophthalmology at 
the University of Melbourne and Dirëctor of. 
Eye Services at the Royal Victorian Eye and Ear 
Hospital, Melbourne, Australia. The professor- 
ship honors Dr. J. Ringland Anderson, who was 
a leading Australian ophthalmologist and Dr. 
Taylor's grandfather. Dr. Taylor trained in Mel- 
bourne before starting a fellowship at Wilmer 
in 1977. He joined the Wilmer faculty full-time 
in 1979 and has been the Associate Director of 
the Dana Center for Preventive Ophthalmology 
since that time. 
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Pneumocystis carinii Choroiditis After Long-term 


Aerosolized Pentamidine Therapy 


Pravin U. Dugel, M.D., Narsing A. Rao, M.D., David J. Forster, M.D., 
Lawrence P. Chong, M.D., George T. Frangieh, M.D., and Fred Sattler, M.D. 


Pneumocystis carinii pneumonia is a major 
cause of morbidity and mortality in patients 
with the acquired immunodeficiency syn- 
drome. When P. carinii is disseminated, the 
choroid may be involved and the infection is 
often fatal. We examined, treated, and fol- 
lowed up two patients who developed choroi- 
dal lesions typical of P. carinii while taking 
aerosolized pentamidine for prophylaxis. The 
choroidal lesions gradually resolved after 
three weeks of therapy with intravenous tri- 
methoprim and sulfamethoxazole in one pa- 
tient, and after three weeks of therapy with 
parenteral pentamidine in the other patient. 
The patients did not have clinical or laborato- 
ry evidence of P. carinii infection other than 
in the eye. It thus appears that early ophthal- 
mologic examination may detect disease be- 
fore it is threatening to sight and allow sys- 
temic therapy to be instituted before widely 
disseminated infection results in a fatal out- 
come. 


M ore THAN 80% oF PATIENTS with the acquired 
immunodeficiency syndrome develop Pneumo- 
cystis carinii pneumonia, and in 60% of pa- 
tients it is the initial opportunistic infection.! 
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Since 1981, more than 20,000 cases of P. carinii 
pneumonia have been reported to the Centers 
for Disease Control, and it is anticipated that by 
1991, 75,000 to 100,000 cases will have been 
diagnosed.” Although initial treatment is gener- 
ally effective, more than 60% of patients have a 
recurrence within one year, unless they receive 
appropriate prophylaxis.’ 

Aerosolized pentamidine is one such prophy- 
lactic therapy, and it prevents recurrence in 
approximately 80% of patients for up to one 
year.* Drug deposition, however, is limited pri- 
marily to the lung, and there have been increas- 
ing numbers of reports of extrapulmonary P. 
carinii infection. Presumably, extrapulmonary 
dissemination occurs during a previous episode 
of P. carinii pneumonia and reactivation occurs 
at these sites during prophylaxis with aerosol- 
ized pentamidine. The eye may be one such site 
of reactivation. 

We treated two patients who had Pneumocys- 
tis choroiditis without extraocular signs, symp- 
toms, or laboratory evidence of disseminated 
infection. These patients had P. carinii pneu- 
monia confirmed by bronchoscopy five months 
and nine months earlier, respectively, and had 
taken monthly aerosolized pentamidine to pre- 
vent recurrence. Choroiditis resolved after 
three weeks of treatment with intravenous tri- 
methoprim and sulfamethoxazole therapy in 
one patient and intravenous pentamidine ther- 
apy in the other patient. 


Case Reports 


Case 1 

A 29-year-old man had intermittent blurred 
vision in both eyes for three weeks. He denied 
fever, cough, dyspnea, or other organ-specific 
symptoms. Five months earlier P. carinii pneu- 
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monia was diagnosed, for which the patient 
was hospitalized for two weeks and treated 
with 600 mg of aerosolized pentamidine once a 
day by means of a jet nebulizer. He improved 
rapidly on this regimen and was discharged 
without any symptoms. He was subsequently 
treated monthly with 150 mg of aerosolized 
pentamidine and remained completely asymp- 
tomatic. 

On examination, his uncorrected visual acu- 
ity was 20/20 in each eye. The results of an 
external examination showed iridodialysis of 
the inferonasal iris of the right eye, consistent 
with a fishhook injury the patient received as a 
child. The anterior segment showed no signs of 
inflammation. Both eyes had 15 to 20 creamy- 
white, round or oval, slightly elevated choroi- 
dal lesions, most of which were in the posterior 
pole (Fig. 1, left). These lesions were '% to 2 disk 
diameter in size. The retinal vessels showed no 
signs of vasculitis, and the overlying vitreous 
contained no inflammatory cells. There was a 
large scar approximately 3 disk diameters in the 
inferonasal fundus of the right eye, consistent 
with the previous injury. Fluorescein angiogra- 
phy showed early blockage with late staining 
(Fig. 2). No vasculitis or other sign of posterior 
segment inflammation was seen. The patient’s 
vital signs were normal. Auscultation of the 
lungs was normal, and lymph nodes, liver, and 
spleen were not enlarged. 

Based upon ophthalmoscopic examination, a 
diagnosis of extrapulmonary P. carinii infection 
was made. The patient was hospitalized for a 
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three-week course of intravenous trimethoprim 
(20 mg/kg of body weight per day) and sulfa- 
methoxazole (100 mg/kg of body weight per 
day). An extensive examination, which includ- 
ed chest radiographs, an arterial blood gas 
determination, liver function tests, and abdom- 
inal computed tomography, disclosed no ab- 
normalities. His hospital course was uneventful 
except for mild fever and generalized rash that 
were treated with acetaminophen and antihis- 
tamines. Fundus photography and fluorescein 
angiography were performed weekly and 
showed a gradual decrease in the size of the 
choroidal lesions (Fig. 1, right). 


Case 2 

A 33-year-old man had blurred vision in both 
eyes, in the right eye worse than in the left, for 
one month. He had no other symptoms. His 
medical history was remarkable for an episode 
of P. carinii pneumonia nine months earlier 
that was treated with intravenous pentamidine 
(4 mg/kg of body weight per day) for two 
weeks, followed by two weeks of daily aerosol- 
ized pentamidine (150 mg by means of a jet 
nebulizer). Thereafter, he received monthly 
aerosolized pentamidine, 150 mg, by means of 
the jet nebulizer. 

Visual acuity was R.E.: 20/60 and L.E.: 20/ 
40. There were a few inflammatory cells in the 
anterior vitreous of each eye, and the optic 
nerves were hyperemic and swollen. The pe- 
riphery contained lesions typical of cytomega- 
lovirus retinitis, with confluent areas of hemor- 





Fig. 1 (Dugel and associates). Case 1. Right eye on initial examination (left) and five months after treatment 


(right). 
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Fig. 2 (Dugel and associates). Case 1. Fluorescein angiogram of the right eye on initial examination shows early 


choroidal blockage (left) and late staining (right). 


rhagic, necrotizing retinitis involving 270 
degrees at the equator in the right eye and 90 
degrees at the equator in the left eye. There 
were 20 to 25 yellow-white, round or oval 
lesions in the posterior pole of each eye at the 
level of the choroid (Fig. 3, left). The lesions 
were s to % disk diameter in size, but some 
were confluent. Results of the remainder of the 
physical examination were unremarkable. 

A presumptive diagnosis of extrapulmonary 
P. carinii infection was made, and the patient 
was hospitalized for a three-week course of 


intravenous ganciclovir (10 mg/kg of body 
weight per day) and pentamidine (4 mg/kg of 
body weight per day). An extensive examina- 
tion, including chest radiographs, an arterial 
blood gas test, liver function tests, and abdomi- 
nal computed tomography, showed no abnor- 
malities. The patient was followed up by 
monthly fundus photographs and fluorescein 
angiograms, and after 12 weeks most of the 
yellow-white lesions had disappeared, leaving 
no overlying pigmentary change (Fig. 3, right). 
The remaining lesions were smaller and with 





Fig. 3 (Dugel and associates). Case 2. Right eye on initial examination (left) and three months after treatment 


(right). 
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sharper borders, and there was slight granular- 
ity of the overlying retinal pigment epithelium. 
The patient subsequently gained 10 pounds 
and remained without any extraocular symp- 
toms five months later. 


Discussion 


The characteristic ocular manifestations of 
disseminated P. carinii infection were reported 
by Rao and associates,’ who described three 
patients with AIDS who had multifocal, white, 
choroidal lesions identical to those of our pa- 
tients. In each of their patients, P. carinii was 
identified in the choroid by histologic and elec- 
tron microscopic studies at postmortem exami- 
nation. Extensive dissemination involving the 
lung, heart, pancreas, gastrointestinal tract, liv- 
er, spleen, lymph nodes, bone marrow, adrenal 
glands, and thyroid was found in each of the 
three patients. 

Based on this previous report, it is reasonable 
to assume that both of our patients may have 
had extrapulmonary dissemination not only to 
the choroid but to visceral organs. Although P. 
carinii infection in humans is usually limited to 
the lungs, organisms have been detected out- 
side the extracellular space in the pulmonary 
parenchyma as well as in various viscera. 
Twenty-one patients with previously diagnosed 
AIDS and subsequent extrapulmonary P. carinii 
infection have been described.” Most of these 
patients were treated successfully because the 
diagnosis was made in the early stages of the 
disease. Most patients who were not diagnosed 
early died. This underscores the importance of 
the ophthalmic examination, as ocular changes 
may be the initial manifestation of disseminat- 
ed disease, even in patients who appear to be 
healthy. 

The United States Public Health Service rec- 
ommends that all patients with previous P. 
carinii pneumonia receive either trimethoprim 
and sulfamethoxazole or aerosolized pentami- 
dine for prophylaxis against recurrent infec- 
tion. A serious disadvantage of long-term aero- 
solized pentamidine therapy is that, although 
local prophylaxis may suppress P. carinii infec- 
tion sufficiently in the lungs to prevent recur- 
rence of pneumonia, this treatment may be 
insufficient to prevent reactivation of organ- 
isms that disseminated presumably outside the 
lungs before prophylaxis. We believe that oph- 
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thalmic manifestations may be the only early 
sign of extrapulmonary dissemination in some 
patients, and recommend that patients treated 
with long-term aerosolized pentamidine under- 
go periodic ophthalmologic examinations. 
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OPHTHALMIC MINIATURE 

I had to lean against his cradle, counting on its rockers for support. 
Because see, darling, here they were. The same. The eyes—old and young 
all mixed in them, those eyes I'd first seen peeking (civilian) from the 
Captain’s fort of a face. Now my boy batted his lashes, showing this 20/20 
sweetness .... Just when I thought I would never reach the boy I'd first 
spied hid so deep in the smug reviewing-stand officer, just when my own 
tiredness made each dawn feel like a huge new horizontal subtraction 
mark, I looked down at my child’s blue blankets, I saw he’d torn that whole 


set of eyesight free from trouble. 


Allan Gurganus, Oldest Living Confederate Widow Tells All 
New York, Alfred A. Knopf, 1989, p. 324 


The Natural Course of Central Retinal Vein Occlusion 


Patricia M. Quinlan, M.D., Michael J. Elman, M.D., Amita Kaur Bhatt, M.D., 
Patrick Mardesich, M.D., and Cheryl Enger, M.S. 


We reviewed the records of 160 patients who 
had central retinal vein occlusion between 
1980 and 1985. Of 168 eyes, 107 (64%) were 
classified as nonischemic types and 61 (36%) 
were classified as ischemic types. Of 107 non- 
ischemic eyes, ten (9%) converted to the ische- 
mic variant. Of 107 nonischemic eyes, 33 (31%) 
lost three or more lines of visual acuity irre- 
spective of initial visual acuity. A final visual 
acuity less than or equal to 20/200 was record- 
ed in 57 of 61 (93%) of ischemic eyes and 53 of 
107 (50%) of nonischemic eyes. 


(CENTRAL RETINAL VEIN OCCLUSION may result in 
permanent, severe, visual impairment. We re- 
viewed the records of all patients examined at 
the Retinal Vascular Center of the Wilmer Insti- 
tute between January 1980 and December 1985 
who had a diagnosis of central retinal vein 
occlusion to learn more of the history of this 
disease and to identify various risk factors and 
prognostic indicators. 


Patients and Methods 


We selected patients on the basis of an unam- 
biguous diagnosis of central retinal vein occlu- 
sion documented by fundus photography and 
fluorescein angiography. The characteristic cri- 
teria were as follows: scattered intraretinal 
hemorrhages, venous dilatation, and tortuosity 
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in all quadrants centered on the disk; optic disk 
swelling; and delayed arteriovenous filling (> 
15 seconds). Two independent, masked observ- 
ers (P.M.Q. and M.]J.E.) classified the fluoresce- 
in angiograms and color photographs of all 
eyes with central retinal vein occlusion as ei- 
ther ischemic or nonischemic. Disputed cases 
were jointly adjudicated. The features of ische- 
mic central retinal vein occlusion were five or 
more contiguous disk areas of capillary nonper- 
fusion, leakage or staining of any venule wall, 
or evidence of retinal or anterior segment neo- 
vascularization. Thus, by definition, all eyes 
with neovascularization at baseline were as- 
signed to the ischemic group. We classified eyes 
with central retinal vein occlusion without any 
of these features at baseline examination as 
nonischemic. This system was weighted to 
place questionably ischemic eyes in the ische- 
mic group. Conversion from the nonischemic 
type to the ischemic type was defined by either 
development of retinal or anterior segment 
neovascularization or development of fluores- 
cein angiographic changes of ischemia. 

We reviewed the patients’ medical histories, 
present illnesses, and medications currently 
used. If patients stated they had high blood 
pressure or were using an antihypertensive 
medication, they were considered to have sys- 
temic hypertension. 

We excluded patients who received photoco- 
agulation before their first visit to the Retinal 
Vascular Center because we could not always 
verify the indications for such treatment. We 
included patients we treated with panretinal 
photocoagulation for retinal or anterior seg- 
ment neovascularization, however, since this 
treatment represents the accepted standard of 
care for these patients. Where recent ophthal- 
mic follow-up was inadequate, we contacted 
the referring ophthalmologist to provide cur- 
rent clinical information regarding visual acu- 
ity and the presence of neovascularization. Pa- 
tients with less than six months of follow-up 
were excluded. 

Group comparisons were performed by using 
the chi-square test for independence. Kaplan- 
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Meier experimental survival analysis' was used 


to estimate cumulative risks over time. Change 


in visual acuity was- measured according to 
visual acuity on a modified Bailey-Lovie chart 
by using the logmar technique.” 


Results 


A total of 226 eyes with central retinal vein 
occlusion were identified. Of these, 58 were 
excluded because of previous laser treatment 
(14 eyes), less than six months of follow-up (19 
eyes), or ungradable baseline photographs (25 
eyes). We studied a total of 168 eyes from 160 
patients. Of these, 61 eyes (36%) were ischemic 
and 107 (64%) were nonischemic at the initial 
visit. Of the 160 patients, the mean age was 63 
years (range, 14 to 93 years). EHighty-nine were 
male (56%) and 71 were female (44%). Of 168 
eyes, 82 were right eyes (49%) and 86 were left 
eyes (51%). The eyes were affected bilaterally in 
16 patients. Follow-up ranged from six months 
to six years (mean, 22 months). Age, sex, race, 
and bilateral occurrence were not related to the 
severity of venous occlusion. 

Ten eyes with central retinal vein occlusion 
(9%) were converted from the nonischemic to 
the ischemic type between one and 36 months 
after the initial visit (median, eight months). 
No significant ophthalmic or systemic risk fac- 
tor was identified in the converted group when 
compared to eyes remaining nonischemic. 

Of the 160 patients, 24 were under 50 years of 
age (16 males and eight females). Of these 
patients, the right eye was involved in eight 
cases and the left in 16 cases. Ten of these eyes 
were ischemic, two converted to the ischemic 
type, and 12 remained nonischemic. We com- 
pared the prevalence of systemic diseases in 
young and old patients (Table 1). Of young 
patients 13 (54%) compared to 40 (29%) of 
older patients had no identified systemic disor- 
der (P = .02). Three (13%) of the young patients 
had a collagen vascular disorder compared to 
three (2%) in the older group (P = .01). None of 
the young patients had cardiovascular disease 
(P = .003) or cerebrovascular disease (P = .12). 
Ten (42%) of the young patients had hyperten- 
sion (P = .15) compared to 78 patients (57%) in 
the older age group. 

At the time they were first examined at 
Wilmer, 25 patients had retinal vascular occlu- 
sive disease in the fellow eye. Of these patients, 
16 had central retinal vein occlusion, eight had 
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branch retinal vein occlusion, and one had 
branch retinal artery occlusion. During the 
course of this study only one additional patient 
developed a branch retinal vein occlusion in the 
fellow eye. No other vascular occlusions in the 
fellow eye were noted during follow up. We 
failed to find any significant systemic risk fac- 
tors associated with bilateral retinal vascular 
occlusive disease. Similarly, when comparing 
134 patients who had central retinal vein occlu- 
sion in one eye only to 11 patients who had a 
history of central retinal vein occlusion in one 
eye and were examined by us to have central 
retinal vein occlusion in the fellow eye, the 
severity of disease in the examined eyes, com- 
plication rate, and visual outcome were similar- 
ly distributed in both groups. The numbers, 
however, were small in this subgroup. 
Baseline visual acuity in the nonischemic 
group varied from 20/15 to counting fingers 
(Fig. 1). In the nonischemic group, a final visual 
acuity of 20/200 or less was noted in six of the 
28 eyes (21%) with initial visual acuity better 
than or equal to 20/40, and in 30 of the 34 eyes 
(88%) with initial visual acuity less than or 
equal to 20/200. Only 16 of 107 nonischemic 
eyes (15%) gained three or more lines of visual 
acuity from baseline, whereas 33 eyes (31%) 
lost three or more lines of visual acuity (Table 
2). Overall, the poorer the initial visual acuity, 
the poorer the visual prognosis (chi-square for 
trend, P < .001). Of the 107 eyes in the nonisch- 
emic group, 53 (50%) had a final visual acuity 
less than or equal to 20/200; only six (6%) 
resolved with visual acuity, ophthalmoscopic, 
and angiographic features returning to normal 


TABLE 1 
A COMPARISON OF SYSTEMIC DISEASE AND AGE IN 
160 PATIENTS 


PATIENTS < 50 PATIENTS = 50 
YEARS OF AGE YEARS OF AGE 


(NO. = 24) (NO. = 136) 

SYSTEMIC DISEASE NO. (%) NO. (%) P VALUE 
Diabetes 2 (8) 25 (18) 230 
Hypertension 10 (42) 78 (57) .150 
Cardiovascular 

disease 0 (0) 44 (32) .003 
Cerebrovascular 

disease 0 (0) 18 (13) .120 
Collagen vascular 

disorders 3 (13) 3 (2) .010 
No systemic 

disease 13 (54) 40 (29) .020 
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INITIAL VISUAL ACUITY 
Fig. 1 (Quinlan and associates). Scatter plot of 
initial vs final visual acuity in nonischemic eyes (HM 
indicates hand motions). 


within six months of the original event. All of 
these eyes had incurred a mild central retinal 
vein occlusion with initial visual acuity better 
than or equal to 20/30. Of the remaining 101 
nonischemic eyes, ten (10%) converted to the 
ischemic type of central retinal vein occlusion, 
and 91 (90%) remained nonischemic. 

The initial visual acuity was variable in the 
ten eyes that converted from the nonischemic to 
the ischemic type of central retinal vein occlu- 
sion, ranging from 20/20 to counting fingers 
(Fig. 1). In all cases of conversion, the visual 
acuity was worse than 20/200; six eyes (60%) 
had a final visual acuity of counting fingers or 
less, and one eye had a visual acuity of hand 
motions. 

All eyes in the ischemic group had a baseline 
visual acuity of 20/100 or less (Fig. 2). Eleven 
eyes had initial or final visual acuities that 
could not be measured on a visual acuity chart. 
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Of the remaining 50 ischemic eyes, 14 (28%) 
improved three or more lines visual acuity from 
baseline (Table 2). Of 61 ischemic eyes, 57 
(93%) had a final visual acuity less than or 
equal to 20/200, 33 (54%) were counting fin- 
gers or less, and 22 (36%) had a final visual 
acuity of hand motions or less. However, two 
eyes with initial visual acuity of 20/100 did 
recover visual acuity of 20/80. 

Forty-two of the 71 ischemic or converted 
eyes developed anterior segment (iris or angle) 
neovascularization. Of these, 30 had anterior 
segment neovascularization at initial examina- 
tion. The remaining 12 eyes without anterior 
segment neovascularization at initial examina- 
tion all developed anterior segment neovascu- 
larization within 36 months of the original 
event (median, four months); Kaplan-Meier ex- 
perimental survival curve shows that three 
(25%) developed anterior segment neovascu- 
larization after one year (95% confidence inter- 
vals, 10% to 40%) and four (35%) after two 
years. 

Retinal neovascularization or vitreous hem- 
orrhage developed in 21 of the 71 ischemic or 
converted eyes. Combined vitreous hemor- 
rhage and retinal neovascularization occurred 
in 13 eyes, retinal neovascularization alone in 
four eyes, and vitreous hemorrhage alone in 
four eyes. Six eyes had retinal neovasculariza- 
tion at baseline; the other 15 developed it 
within 36 months (median, five months). Three 
of these eyes had converted to the ischemic 
type of central retinal vein occlusion. Eyes 
remaining nonischemic did not develop retinal 
neovascularization or vitreous hemorrhage. 

Thirteen of 42 eyes (31%) with anterior seg- 
ment neovascularization also had retinal neo- 
vascularization or vitreous hemorrhage (com- 
bined vitreous hemorrhage and retinal 
neovascularization in nine, retinal neovascu- 
larization alone in one, and vitreous hemor- 
rhage alone in three). Conversely, 13 of the 21 


TABLE 2 
CHANGE IN TOTAL LINES OF VISUAL ACUITY FROM BASELINE VISIT 


NONISCHEMIC EYES 
(NO. = 107) NO. (%) 


Gained 3 or more lines 16 (15) 
Stable with 3 lines 58 (54) 
Lost 3 or more lines 33 (34) 


ALL EYES WITH CENTRAL 
RETINAL VEIN OCCLUSION 
(NO. = 157)* NO. (%) 


ISCHEMIC EYES 
(NO. = 50) NO. (%) 


14 (28) 30 (19) 
24 (48) 82 (52) 


12 (24) 45 (29) 


_ “Total number of eyes does not include 11 eyes that did not have measurable vision on a visual acuity chart. 
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eyes (62%) with retinal neovascularization, vit- 
reous hemorrhage, or both, had concomitant 
anterior segment neovascularization. 

Fifty patients started aspirin therapy at the 
time the central retinal vein occlusion was first 
diagnosed. Of these, 21 patients were ischemic, 
28 were nonischemic, and one converted from 
nonischemic to ischemic while on aspirin thera- 
py. There was no significant association be- 
tween prognosis and aspirin therapy, but the 
numbers were small in this subgroup. 

Forty-two ischemic eyes were treated with 
panretinal photocoagulation. Three eyes re- 
ceived panretinal photocoagulation prophylac- 
tically and 39 eyes received panretinal photoco- 
agulation for the treatment of anterior segment 
neovascularization, retinal neovascularization, 
or both. 

Of 61 eyes, 31 (51%) in the ischemic group 
and 49 of 107 eyes (46%) in the nonischemic 
group developed disk collaterals. Collaterals 
were not related to an improvement in visual 
acuity. Macular pigment change resulting from 
chronic cystoid macular edema or foveal blood 
was noted in 54 of 61 eyes (89%) in the ischemic 
group and 79 of 107 eyes (74%) in the nonisch- 
emic group and was not associated with visual 
outcome. 


Discussion 


Our findings parallel those reported previ- 
ously in many areas such as anterior segment 
neovascularization; however, the visual prog- 
nosis ‘in our series was poorer than previous 
studies. Hayreh® reported that nonischemic 
central retinal vein occlusion (venous stasis 
retinopathy) was a benign and self-limited con- 
dition. Zegarra, Gutman, and Conforto‘ report- 
ed that eight of ten (80%) nonischemic eyes had 
a final visual acuity of 20/60 or better. Those 
eyes with a visual acuity less than 20/60 had 
converted to the ischemic type of central retinal 
vein occlusion with an unfavorable outcome. In 
our study, good initial visual acuity provided 
no guarantee of a satisfactory visual outcome. 
In the nonischemic group, baseline visual acu- 
ity varied from 20/20 to hand motions; 33 
(31%) of eyes lost three or more lines of visual 
acuity from baseline. Of nonischemic eyes 64 
(60%) had a visual acuity worse than 20/80; 53 
eyes (50%) that initially had the nonischemic 
type became legally blind (visual acuity of 
20/200 or worse). 
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Fig. 2 (Quinlan and associates). Scatter plot of 
initial vs final visual acuity in ischemic eyes (HM 
indicates hand motions). 


Baseline visual acuity in all ischemic eyes was 
20/100 or less. Fifty-seven (93%) ischemic eyes 
had a final visual acuity less than or equal to 
20/200, which indicates that visual recovery 
was unlikely in this group. However, two ische- 
mic eyes (3%) did recover visual acuity to 
20/80. Zegarra, Gutman, and Conforto‘ 
showed similar results. In their study, 14 of 17 
ischemic eyes (82%) had a final visual acuity of 
20/400 or less. 

The distribution of nonischemic to ischemic 
cases is comparable to Hayreh’s previous re- 
sults.’ However, the distribution of ischemic 
compared with nonischemic eyes is not popula- 
tion-based and may reflect a referral bias to a 
tertiary care center. It is possible that many of 
our patients were referred because of decreas- 
ing vision or the onset of neovascular complica- 
tions. 

Ten nonischemic eyes (9%) converted to the 
ischemic type of central retinal vein occlusion. 
Considering that most of our patients are seen 
by referral, it is possible that many of the 
ischemic patients represent converters, those 
who started with the nonischemic type but 
converted to the ischemic type before examina- 
tion at Wilmer. Thus, the true prevalence of 
conversion may be higher than indicated here. 
Conversion occurred at a median of eight 
months after first being seen at Wilmer. Once 
converted to the ischemic type, eyes assumed 
the characteristics of the ischemic group with 
the same poor visual prognosis and incidence 
of complications. Those who converted did not 


t -= 
oN a 


122 


have any greater prevalence of systemic disease 
or any features that could help predict conver- 
sion. Whereas Minturn and Brown’ found that 
poor initial visual acuity was related to conver- 
sion, we found that the initial visual acuity in 
these eyes varied and was not helpful in pre- 
dicting conversion. 

When we compared the bilateral to the unilat- 
eral cases, the prevalence of diabetes, hyper- 
tension, and cardiovascular disease did not 
vary between the two groups. The overall distri- 
bution of systemic disease was not more 
marked in patients with bilateral vascular oc- 
clusive disease. When comparing the second 
eyes of patients with bilateral central retinal 
vein occlusion to the unilateral eyes, the prog- 
nosis for disease severity, visual outcome, and 
complication rate was the same. 

Nearly half of the patients under 50 years of 
age had a treatable systemic disorder. Consid- 
ering that hypertension is more prevalent in the 
elderly, we were surprised that ten (42%) pa- 
tients under 50 had hypertension. Three (13%) 
young patients had a collagen vascular disorder 
compared to three (2%) in the older group (P = 
.01). This may explain reports of a positive 
response to corticosteroid treatment in younger 
patients with central retinal vein occlusion. 
Although Zegarra, Gutman, and Conforto‘ and 
Green and associates? questioned the contribu- 
tion of the use of oral contraceptives in young 
females to the development of central retinal 
vein occlusion, none of the eight female pa- 
tients under 50 years of age were taking oral 
contraceptives either before or at the time of the 
central retinal vein occlusion. 

Anterior segment neovascularization, which 
leads to neovascular glaucoma, has been re- 
ported in 16% to 67% of all eyes with central 
retinal vein occlusion, usually within 90 
days.“ Anterior segment neovascularization 
was noted in our patients within a median of 
four months after initial examination. Most of 
our patients with anterior segment neovascu- 
larization had this finding at the initial exami- 
nation (30 of 42 eyes, 71%). However, ischemic 
eyes remained at risk for anterior segment neo- 
vascularization even three years later. These 
figures represent conservative estimates. Ante- 
rior segment neovascularization likely devel- 
ops sooner than indicated by this study. 

We observed retinal neovascularization in 21 
of 71 ischemic or converted eyes (30%). Of 
these, 13 eyes (62%) with retinal neovascular- 
ization, vitreous hemorrhage, or both also had 
anterior segment neovascularization. Con- 
versely, 13 of 42 eyes (31%) with anterior 
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segment neovascularization had concomitant 
retinal neovascularization, vitreous hemor- 
rhage, or both. Similarly, Magargal and associ- 
ates! reported disk neovascularization in nine 
of 29 eyes (31%) with neovascular glaucoma. 
Trempe, Takahashi, and Topilow” suggested 
that retinal neovascularization will not develop 
in the presence of a posterior vitreous detach- 
ment. In histopathologic studies, Chan and 
Little” found retinal neovascularization in only 
one of ten eyes enucleated for neovascular 
glaucoma. They postulated that hypoxia de- 
stroys retinal capillary endothelial cells, which 
renders them incapable of neovascular budding 
and proliferation. Although breakthrough vit- 
reous hemorrhage can occur in the absence of 
retinal neovascularization, retinal neovascular- 
ization must be suspected whenever vitreous 
hemorrhage is present. 

Mieler and Blumenkranz*! demonstrated a 
25% risk of vascular occlusion to the fellow eye 
in their five-year study of 120 patients. In our 
study, the prevalence of fellow eye involvement 
was considerably less. Twenty-five (16%) of our 
patients had bilateral vascular occlusive dis- 
ease. Over the five-year study period only one 
patient developed a vascular occlusion in the 
fellow eye. Our average followup, however, 
was shorter. 

Priluck, Robertson, and Hollenhorst” ques- 
tioned an association between the presence of 
disk collaterals with an improved visual out- 
come. They also associated derangement of the 
macular pigment with a poor visual prognosis. 
In our study, disk collaterals were not related to 
central retinal vein occlusion type or an im- 
provement in visual acuity. Although we noted 
macular pigmentary disturbance in most eyes, 
it was not associated with a poor visual out- 
come. 

Currently, no treatment exists that has been 
shown to definitively improve vision in central 
retinal vein occlusion. The poor visual outcome 
in central retinal vein occlusion supports con- 
sideration of an aggressive therapeutic ap- 
proach aimed at clot lysis, restoration of blood 
flow, and improvement in vision. Evaluation of 
thrombolytic therapy with tissue plasminogen 
activator is in progress. 
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Diagnostic Clinical Findings of a New Syndrome With 


Night Blindness, Maculopathy, and Enhanced S Cone 


Sensitivity 


Michael F. Marmor, M.D., Samuel G. Jacobson, M.D., Michael H. Foerster, M.D., 
Ulrich Kellner, M.D., and Richard G. Weleber, M.D. 


We studied eight patients who had night 
blindness, maculopathy (often cystoid), de- 
generative changes in the region of the vascu- 
lar arcades, relatively mild visual field loss, 
and an unusual but characteristic electroreti- 
nogram. The dark-adapted electroretinogram 
showed no response to low-intensity stimuli 
that normally activate the rods, but large, slow 
responses to high-intensity stimuli. These 
large, slow waveforms persisted without 
change under light adaptation, and showed a 
striking mismatch to photopically balanced 
short and long wavelength stimuli (with sen- 
sitivity much greater to short than long wave- 
lengths). Since there is evidence from other 
studies that the electroretinogram and psy- 
chophysical responses represent hypersensi- 
tivity of short wavelength-sensitive (S or 
blue) cones, we propose that this disorder be 
called the enhanced S cone syndrome. There 
can be different degrees of severity in this 
syndrome, and progression appears to be slow. 
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A retiNat pisEAsE associated with night blind- 
ness, maculopathy (often cystoid), and an un- 
usual pattern of electroretinographic findings 
in which scotopic and photopic waveforms look 
similar has been reported.’® Psychophysical, 
electroretinogram, and fundus reflectometric 
analyses of photoreceptor-mediated dysfunc- 
tion in three patients with this disorder indicat- 
ed that there was severe rod sensitivity loss 
throughout the retina, no measurable rhodop- 
sin, midspectral cone system abnormalities, 
and enhanced sensitivity of the short wave- 
length-sensitive (S or blue) cone system.’ 

The previous reports of this syndrome have 
described isolated patients, under different di- 
agnostic categories, and have not recognized 
the unifying clinical features. We have studied 
eight patients, showing the spectrum of oph- 
thalmoscopic findings that are associated with 
this disease and defining the diagnostic set of 
electroretinogram responses that distinguish it 
from other retinal disorders. 


Patients and Methods 


We studied eight patients. Patients with 
large-amplitude electroretinograms (> 300 pV) 
to conventional high-intensity stimuli are list- 
ed first in the Table (Cases 1 through 5), fol- 
lowed by those with smaller electroretinogram 
amplitudes (Cases 6 through 8). All of the 
patients were in good general health. Although 
the patients were studied in different laborato- 
ries, the electroretinogram recording tech- 
niques were similar in principle.*" Contact lens 
electrodes were used, and either a ganzfeld 
stimulator dome (United States) or a Henkes 
diffuser electrode (Germany) was used to pro- 
duce a full-field stimulus. 
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Results 


The common symptom among these patients 
was night blindness, which all patients report- 
ed they had had for as long as they could 
remember. There were no complaints of color 
or side vision loss except for the oldest patient 
(Case 8), who had some peripheral vision dis- 
turbances. The family history was noncontribu- 
tory in all patients except one (Case 4), who 
had a brother with similar symptoms. None of 
the families were aware of parental consanguin- 
ity. Visual acuity was reduced for many pa- 
tients, but the onset and severity were variable. 
There was no characteristic refractive error. 

The fundus appearance in this syndrome 
(Figs. 1 to 4) was symmetric between the two 
eyes and characterized by degenerative chang- 
es in the region of the vascular arcades. The 
lesions ranged from yellow flecks that some- 
times resembled drusen to pigment epithelial 
atrophy and a deposition of black pigment 
spots. The far periphery was normal or showed 
only mild granularity. The central macula was 
abnormal in all cases, ranging from loss of the 
foveal reflex in some patients (Fig. 1) to cystoid 
degeneration of the fovea in others (Figs. 2, 3, 
and 4). However, angiograms done on five of 
the patients showed no leakage of dye associat- 
ed with the cystoid changes (Figs. 3 and 4). One 





patient (Case 5) developed subretinal neovas- 
cularization in one eye. The optic disks were 
normal; the vessels were of normal caliber or 
only slightly narrowed. 

Four patients (Cases 3, 4, 6, and 7) have been 
followed up for a minimum of four (and as long 
as 12) years, during which time two patients 
lost visual acuity (Cases 4 and 5) and the 
pigmentary changes in the arcade region be- 
came more prominent but not much more ex- 
tensive. There was some intensification of the 
degenerative lesions over time, but little in- 
crease in the area of involvement (Fig. 3). The 
electrophysiologic measures have not shown 
a clear pattern of progression over time, and 
the electroretinogram b-wave amplitudes were 
mostly stable in these patients. 

Dark adaptation was universally impaired 
among these patients. Conventional dark adap- 
tation curves showed a normal initial cone 
limb, but little or no rod adaptation beyond the 
cone threshold (Fig. 5). Three patients (Cases 1, 
2, and 8) demonstrated a small amount of slow, 
additional recovery of sensitivity (0.5 to 0.7 log 
unit over 60 to 90 minutes).’ 

The visual fields showed varying degrees of 
midperipheral scotomas (Fig. 6). Patients with 
only drusenlike or flecklike arcade lesions gen- 
erally had normal kinetic fields (for example, 
with a Goldmann perimeter), whereas those 
with more advanced degenerative changes had 
relative ring scotomas. 





Fig. 1 (Marmor and associates). Case 1, the youngest in our series, had the mildest fundus lesions and the 
largest electroretinogram responses. Left, Wide-angle photograph showing faint yellow spots scattered in a ring 
in the vascular arcade region. The macula is dull. Right, Superotemporal arcade of the same eye, showing the 


faint yellow lesions. 
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TABLE 
CLINICAL CHARACTERISTICS OF EIGHT PATIENTS 
VISUAL 
PATIENT NO., ACUITY 
AGE (YRS), FLUORESCEIN REFRACTIVE VISUAL 
SEX ARCADE REGION FOVEA LEAKAGE* ERRORt R.E. L.E. FIELDS* 
1, 10, F Yellow flecks Dull — —0.50 20/25 20/20 Full 
2,28, M Pigmentary degeneration Cystoid None +1.50 20/60 20/200 Relative ring 
scotoma 
3, 12, M Flecks Dull — +4.00 20/30 20/25 Full 
16 Same Same — +4.00 20/30 20/60 Same 
4, 23, M Flecks Cystoid None 0 20/200 20/200 Central scotoma 
28 Pigmented flecks Same — 0 20/200 20/200 Same 
5,23, M Depigmented flecks Scar, R.E. — +2.50 20/200 20/200 Central scotoma 
Cystoid, L.E. 
25 Same Same — +2.50 20/200 20/200 Same 
6, 7, M Pigmentary degeneration Dull — 0 20/30 20/25 — 
15 Same Same None —0.25 20/50 20/30 Relative ring 
scotoma 
19 Same Same — =1.79 20/30 20/25 Same 
7, 9,F Yellow flecks Dull = +0.75 90/20 20/20 = 
12 Flecks and gray Cystoid — —0.50 20/40 20/40 — 
depigmentation 
17 Pigmentary degeneration Cystoid with None —0.50 20/40 20/40 Relative ring 
hole scotoma 
19 Same Same — —0.75 20/50 20/60 Same 
8, 28, F Not available Cystoid, R.E. — — 20/20 20/200 — 
Scar, L.E. 
40 Yellow flecks Same None +4.50 20/50 20/200 Relative ring 
scotoma 


*Refers to the presence or absence of late foveal leakage (cystoid edema). 


tSpherical equivalent, average of the two eyes. 


*Goldmann or equivalent kinetic perimetry. 


‘Farnsworth D-15 test for all patients except one (Case 7), who was tested with Hardy-Rand-Rittler plates. 
lin response to the conventional high-intensity stimulus under dark-adapted (scotopic) or light-adapted (photopic) conditions. 


Color vision was consistently normal by test- 
ing with the Farnsworth D-15 panel or Hardy- 
Rand-Rittler plates. 

Conventional electroretinogram testing of 
these patients showed striking results (Fig. 7). 
In the dark-adapted state, there was no re- 
sponse to dim stimuli but a substantial response 
to brighter stimuli. The scotopic waveforms 
showed little diminution or change in the pres- 


ence of routine levels of background illumina- 
tion that are used to isolate cone responses,’ 
and they were strikingly different from a typical 
cone response. The light-adapted b-wave im- 
plicit time, for example, was in the range of 60 
milliseconds, roughly twice the normal time. 
The response in these patients was character- 
ized by an unusually large and prolonged ini- 
tial negativity (a-wave), especially at high stim- 
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TABLE (Continued) 
CLINICAL CHARACTERISTICS OF EIGHT PATIENTS 


ELECTRORETINOGRAM 
B-WAVE (uV)! 

COLOR! ELECTRO-OCULOGRAM SCOTOPIC PHOTOPIC 
Normal 1.8 475 475 
Normal — 350 300 
Normal 1.1 420 380 
— — 420 380 
— 1.5 345 230 
— — 345 230 
Normal 1.15 400 315 
— — 400 315 
Unreliable eae 150 75 
Normal — 100 50 
— — 150 t00 
— — 273 127 
— — 208 164 
Normal 4.15 210 154 
Normal — 183 139 
Normal — 100 80 


ulus intensities: The response to 30-Hz flicker 
was reduced in all patients, ranging from 60 pV 
(Case 1) to nonrecordable. Oscillatory poten- 
tials were recordable in only a few patients 
(Cases 1 and 2). 

These patients comprised two groups. In the 
first group (Cases 1 through 5), the maximal 
electroretinogram responses were large, falling 
within or close to the normal range of scotopic 





Fig. 2 (Marmor and associates). Case 2, central 
macula exhibiting prominent cystoid degeneration. 
There was no leakage on fluorescein angiography. 


electroretinogram amplitudes. These patients 
showed extraordinarily large electroretino- 
grams under light-adapted conditions. In the 
second group (Cases 6 through 8), scotopic 
electroretinogram amplitudes were reduced but 
the photopic signals were still homologous and 
remarkable for their slow waveform if not for 
their amplitude. 

The electroretinogram responses to stimuli of 
increasing intensity had several unique char- 
acteristics. In a typical series of recordings with 
normal responses for comparison, the respons- 
es of the patients developed a large broad 
a-wave and remained virtually constant with 
respect to b-wave timing under both photopic 
and scotopic conditions, whereas normal sco- 
topic responses showed a decrease in b-wave 
implicit time with increasing stimulus intensity 
(Fig. 8). 

The relationship between electroretinogram 
response amplitude and stimulus intensity is 
shown graphically in Figure 9. All of the curves 
(a- and b-waves, dark- and light-adapted) rise 
more steeply than normal, and the a- and b- 
waves are similar. The scotopic electroretino- 
gram of our patients was insensitive to dim 
light stimuli that normally elicit a rod response, 
but increased to a large amplitude when high- 
er-intensity stimuli were used. The photopic 
V-log I curves are similar to those from normal 
patients at lower intensities, but at higher in- 
tensities the amplitudes are larger and the func- 
tion is steeper. In contrast to normal eyes, none 





Fig. 3 (Marmor and associates). Case 6. Top left, Wide-angle photograph at age 19 years, showing a prominent 
ring of retinal degenerative changes in the vascular arcade region. Middle left, Superotemporal arcade of the 
same eye at 7 years. Middle right, The same arcade region at 15 years, showing little progression over the 
eight-year period. Bottom left, The central macula at age 15 years lacked foveal reflexes and showed suggestive 
cystoid changes. Bottom right, Late-phase fluorescein angiogram taken at the same time, showing no leakage. 


1N 
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Fig. 4 (Marmor and associates). Case 7. Left, Wide-angle fundus photograph at 17 years, showing a holelike 


foveal lesion and pigmentary degeneration in the arcade region. Right, Fluorescein angiography shows 
hyperfluorescence in the degenerated regions, but no foveal leakage. 


of the eyes in our series showed a plateau of 
b-wave amplitude at the highest conventional 
scotopic or photopic stimulus intensities. The 
results of presenting brighter stimuli to one 
patient (Case 6) are shown in Figure 10. Al- 
though this patient (Case 6) is in our low- 
amplitude group, the a-waves and b-waves rose 
to high amplitudes with bright stimuli that 
exceeded the intensities used in standard elec- 
troretinogram testing.” The b-wave eventually 
reached a plateau, but only at stimulus levels 
well above normal for both dark- and light- 
adapted signals. The a-wave did not show a 
plateau, and exceeded the b-wave in amplitude 
at the highest scotopic and photopic stimulus 
intensities. 


DARK ADAPTATION 


LOG THRESHOLD 


0 5 10 15 20 25 
| MINUTES 





We observed in four of our patients (Cases 1, 
2, 6, and 7) that the single-flash photopic elec- 
troretinogram failed to augment during the first 
ten to 20 minutes of light adaptation, whereas 
normal cone responses grow substantially.” In- 
creasing the background light intensity above 
20 cd'm™ in two patients (Cases 1 and 6) led to 
a diminution of the responses (as occurs with 
normal cones). 

Long and short wavelength stimuli, balanced 
for photopic and scotopic signals, were pre- 
sented to five of our patients (Cases 1, 2, 6, 7, 
and 8). The light-adapted responses showed a 
striking photopic mismatch that is an important 
diagnostic feature of this syndrome (Fig. 11). 
The photopic electroretinogram was more sen- 


Fig. 5 (Marmor and associates). 
Representative | dark-adaptation 
curves showing no evidence of rod 
function within the time frame of 
conventional dark-adaptation test- 
ing. 


30 35 
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sitive to blue or green than to red or orange, in 
contrast to the behavior of normal midspectral 
cones. The scotopic matches were harder to 
evaluate and of less diagnostic value under 
conventional electroretinogram test condi- 
tions. Our routine scotopically balanced stimuli 
produced little response since our patients were 
insensitive to dim stimuli. The threshold sig- 
nals were somewhat larger to red than to blue 
light, perhaps because we elicited a small mid- 
spectral cone response.’ 

Electro-oculography performed on several of 
our patients disclosed light/dark ratios that 
were reduced but not eliminated. The fast oscil- 
lations” of the electro-oculograms from two 
patients (Cases 1 and 7) were subnormal. 


Discussion 


This group of patients share an unusual but 
diagnostic set of clinical characteristics: long- 
standing night blindness and variably reduced 
visual acuity in association with dull or cystoid 
maculopathy; retinal degenerative changes in 


CASE 2 


Fig. 8 (Marmor and associates). 
Case 2, electroretinogram respons- 
es arranged to illustrate the change 
in waveform with increasing stimu- 
lus intensity. All of our patients 
failed to show the normal shorten- 
ing of the b-wave implicit time. 


20 ms 


the region of the vascular arcades with relative 
ring scotomas; absent rod electroretinogram 
responses (to dim stimuli) but maximal dark- 
adapted responses that are large and slow, do 
not saturate with photopic background illumi- 
nation, and do not reach a plateau of amplitude 
unless high stimulus intensities are used; and 
photopic electroretinogram responses that ap- 
pear nearly identical with the scotopic ones, 
have an extremely long implicit time (relative to 
normal cone responses), show a mismatch to 
photopically balanced short and long wave- 
length stimuli, and do not augment with light 
adaptation. 

The strikingly supernormal-appearing pho- 
topic responses in one subgroup of patients 
(Cases 1 to 5) are electrophysiologically distinct 
from those in any disorder of which we are 
aware. These large photopic signals may also be 
recognized in some patients who appear to 
have lower-amplitude responses (Fig. 7) by the 
use of unusually high-intensity stimuli. Al- 
though we are unaware of other conditions that 
show supernormal photopic responses homolo- 
gous with scotopic responses, subnormal ho- 
mologous responses may occur in diseases such 
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as rod-cone dystrophy in which a lack of rod 
function results in only the cone signal being 
detectable under both dark- and light-adapted 
conditions. Differentiation can be made most 
directly by comparing the light-adapted re- 
sponses to photopically balanced stimuli. Our 


DARK ADAPTED 


«me NORMAL SUBJECT 


© CASE 6 


* MAX. CONVENTIONAL 


STIMULUS 
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Fig. 9 (Marmor and associates). Represen- 
tative stimulus-response curves for the a- 
wave and b-wave of the electroretinogram. 
Both responses are relatively insensitive to 
dim stimuli, but the curves rise more steeply 
than normal as stimulus intensity increases. 
Stimulus intensity 6 represents 7.8 cd-s‘m™. 


patients show a characteristic mismatch. Some 
cases previously reported as rod-cone dys- 
trophy with foveal retinoschisis* or Gold- 
mann-Favre disease“ may represent this new 
syndrome. More severe dystrophies such as 
retinitis pigmentosa will be distinguished on 


Fig. 10 (Marmor and associates). Case 6, 
Stimulus-response curves. These responses 
were generated with a photoflash unit de- 
signed to generate bright-flash electroretin- 
ograms through opaque media. Our stan- 
dard maximal stimulus? of 3.0 cd-s‘m™ is 
indicated by the asterisk. The a-wave rose 
continuously with increasing stimulus in- 
tensity, but the b-wave reached a plateau 
about 1.5 log units below the maximal stim- 
ulus intensity. Note that the normal photop- 
ic b-wave diminishes at high stimulus inten- 
sities. 
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PHOTOPICALLY MATCHED STIMULI 
SHORT WAVELENGTH 


LIGHT ADAPTED 


the basis of symptoms, pigmentary changes, 
vascular narrowing, visual field loss, and loss 
of the electroretinogram under all conditions. 

Our patients appear symptomatically similar 
to patients with congenital stationary night 
blindness, because they have poor night vision, 
mild to moderate loss of visual acuity, and they 
lack severe peripheral vision abnormalities. 
However, patients with congenital ‘stationary 
night blindness do not have pigmentary degen- 
eration in the arcade region or cystoid maculo- 
pathy, the scotopic electroretinogram shows a 
small or absent b-wave, and the cone electroret- 
inogram is only mildly abnormal. Krill and 
Martin” described a few patients with congeni- 
tal stationary night blindness and prolonged 
cone electroretinograms, which might repre- 
sent unrecognized examples of this new syn- 
drome (other clinical data are not available to 
allow a decision). The patients described by 
Keunen, Van Meel, and Van Norren,’ which 
were shown to lack rhodopsin, also may repre- 
sent examples of this disorder. 

Our study does not allow a firm conclusion as 
to whether these patients have a stationary 
night blinding disorder with variable degrees 
(or evolution) of maculopathy or a slowly pro- 
gressive dystrophy in which they are at some 
risk to lose peripheral visual field as well as 
central vision. The advanced degenerative 
changes in the arcade region and ring scotoma 
in our oldest patient (Case 8) suggest that this 
disorder may be progressive. There was consid- 
erable variability in expression, however, and 
there was no direct relationship of electroreti- 
nogram and visual field loss to age in our 
patients. Some of the older patients had large 
electroretinograms and normal visual fields, 
whereas younger ones had reduced-amplitude 
signals and scotomas. Even patients with low 
amplitudes may have the potential to generate 
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Fig. 11 (Marmor and associates). 
Examples of the light-adapted elec- 
troretinogram response to phot- 
opically balanced stimuli. Our pa- 
tients showed a severe mismatch, 
with sensitivity biased markedly 
toward the short-wavelength stim- 
ulus. This finding is a critical diag- 
nostic criterion for the syndrome. 


20 ms 


large signals, such as in Case 6. The patients 
who have been followed up for more than four 
years showed variable degrees of visual acuity 
loss, but little or no change in the electroretino- 
gram and little change in the area covered by 
retinal degenerative changes (although the pig- 
mentation sometimes became more promi- 
nent). 

Gouras and associates’ described patients 
with electroretinogram characteristics similar 
to our patients. Their spectral electroretino- 
gram recordings showed that the slow photopic 
responses were unusually sensitive to short- 
wavelength light, which led them to speculate 
that the response may be rod-mediated, al- 
though the mechanism by which rods could be 
insensitive to dim illumination yet fail to satu- 
rate under photopic conditions was unclear. 
One of us (M.F.M.) described previously’ the 
extraordinarily large rodlike photopic electro- 
retinograms in Case 1 and speculated that in- 
sensitive but nonsaturable rods might be in- 
volved, although the scotopic b-wave failed to 
decrease normally in implicit time with increas- 
ing stimulus intensity. Fishman and Peachey‘ 
described one patient with scotopic-photopic 
homology and lower-amplitude electroretino- 
gram signals and stated once again that the 
photopic signals were rod-mediated. 

The earlier descriptions all concluded that 
the large slow photopic responses represented 
signals from the rods. However, spectral sensi- 
tivity studies on three of our patients (Cases 1, 
2, and 8) disclosed that they had no measurable 
rhodopsin and the large photopic electroretino- 
gram responses were derived from short wave- 
length-sensitive cells (420 to 460 nm) that had 
the spectral properties of the S cones.’ S cone 
sensitivity cannot be confirmed directly by con- 
ventional electroretinogram procedures, but 
the finding of large slow light-adapted respons- 
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es that are more sensitive to blue than red light 
is virtually pathognomonic. 

The electroretinogram waveforms of our pa- 
tients resemble the S cone responses that have 
been recorded with specialized techniques.” 
For example, S cone responses have a long 
implicit time, are insensitive to dim stimuli, 
persist over a photopic background, fail to satu- 
rate, maintain a constant implicit time with 
increasing stimulus intensity, and, of course, 
react unequally to photopically balanced stimu- 
li. Thus, we call this newly recognized disor- 
der the enhanced S cone syndrome. The pres- 
ence of an enhanced S cone response does not 
by itself indicate a loss of either midspectral 
cones or rods, or prove the cellular origin of the 
electroretinogram signals. Although the rod 
system is extremely insensitive in these pa- 
tients, we do not know whether they lack rho- 
dopsin in structurally normal rods, have rods 
that contain a short wavelength-—sensitive 
photopigment instead of rhodopsin, have few 
rods with an excess of structural S cones, or 
derive some of their apparent S cone hypersen- 
sitivity from alterations of postreceptoral cir- 
cuitry. 
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Cellular Immune Responses of Patients With Uveitis to 


Retinal Antigens and Their Fragments 


Marc D. de Smet, M.D., Joyce H. Yamamoto, M.D., Manabu Mochizuki, M.D., 
Igal Gery, Ph.D, Vijay K. Singh, M.D., Tochimichi Shinohara, Ph.D., 
Barbara Wiggert, Ph.D., Gerald J. Chader, Ph.D., and Robert B. Nussenblatt, M.D. 


Of two patient populations totaling 82 pa- 
tients, one in the United States and the other 
in Japan, we studied the cellular immune 
responses against S-antigen and interphotore- 
ceptor retinoid binding protein as well as to 
fragments of each antigen. Behçet’s disease, 
birdshot retinochoroidopathy, pars planitis, 
ocular sarcoid, sympathetic ophthalmia, and 
the Vogt-Koyanagi-Harada syndrome were di- 
agnosed in these patients. The response pro- 
file of both antigens paralleled each other. 
This profile was more commonly seen in pa- 
tients suffering from diseases affecting the 
retina. Responders reacting to both antigens 
or to several fragments of an antigen were 
present. This pattern of response was seen in 
26 of the patients tested. Patients with uveitis 
appeared able to recognize several autoanti- 
gens. This might be a consequence of the 
breakdown of the blood-retinal barrier and 
may help perpetuate the inflammatory proc- 
ess. Several patients were capable of respond- 
ing to more than one epitope of the same 
antigen, which indicates that there are major 
differences between the experimental model 
and human autoimmune diseases in the re- 
sponse to autoantigens. Both of these findings 
may to help develop new immunotherapeutic 
strategies in.the treatment of uveitis. 


[NTRAOCULAR INFLAMMATORY DISEASE (uveitis) is 
the cause of about 10% of severe visual loss in 
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the United States.! The understanding of under- 
lying mechanisms has been increased by the 
development of an experimental uveitis model 
in animals, induced either by the retinal S- 
antigen or by the interphotoreceptor retinoid 
binding protein.’ Nussenblatt and associ- 
ates,®” Doekes and associates,’ and Froebel and 
associates” have described patients with uveitis 
who have cell-mediated responses to these an- 
tigens. Several fragments of both antigens have 
been identified as being uveitogenic in ani- 
mals.” Observations from experimental auto- 
immune uveitis as well as other models of 
autoimmune disease have clearly demonstrated 
that the immune systems of different species 
respond to different epitopes (that is, frag- 
ments) of a given molecule. Cell-mediated and 
humoral responses are invariably directed 
against different parts of the molecule. 

We examined the cell-mediated responses of 
patients with uveitis to both of these uveito- 
genic molecules, as well as to representative 
fragments that have been reported as being 
uveitogenic in both lower mammals and in 
subhuman primates. These responses may en- 
courage the development of treatment strate- 
gies using these molecules and fragments. 


Patients and Methods 


Patients participating in this study were seen 
in the uveitis clinic of the National Eye Insti- 
tute, Bethesda, Maryland, and at the Tokyo 
University Branch Hospital, Tokyo, Japan. All 
patients gave informed consent before partici- 
pating in the study. They were part of an 
ongoing protocol approved by each institu- 
tion’s committee on human investigation. All 
patients had active uveitis involving the poster- 
ior segment or had a history of active disease 
involving the retina or choroid. The patients 
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tested had one of the following disorders: 
Behcet’s disease, birdshot retinochoroid- 
opathy, pars planitis, ocular sarcoid, sympa- 
thetic ophthalmia, or the Vogt-Koyanagi- 
Harada syndrome.” Patients with Behcet's 
disease met at least the minimal criteria for 
incomplete Behcet’s set by the Behcet’s Disease 
Research Committee of Japan” with all patients 
having ocular disease, Patients with birdshot 
retinochoroidopathy had cream-colored lesions 
in the posterior segment, macular edema, and 
retinal vascular changes. These patients were 
HLA A-29 positive as well. Patients with sym- 
pathetic ophthalmia had a history of penetrat- 
ing trauma or multiple operations followed by a 
bilateral granulomatous uveitis. Patients with 
Vogt-Koyanagi-Harada syndrome were of ei- 
ther Japanese or American Indian heritage and 
had ocular and systemic changes compatible 
with the disorder. The patients with ocular 
sarcoid had bilateral granulomatous uveitis 
usually accompanied by either a positive galli- 
um scan or a noncaseating granuloma on a 
biopsy specimen. Patients were tested irrespec- 
tive of their current medical therapy (usually 
consisting of cyclosporine, prednisone, or both) 
or of their level of activity. Since the antigens 
tested were of retinal origin, anterior segment 
inflammation was not considered as part of the 
definition of active disease. The presence of 
retinal infiltrates, perivasculitis, snowbanking, 
or vitreous haze were accepted as evidence of 
activity. Additionally, cystoid macular edema 
confirmed by fluorescein angiography was con- 
sidered a sign of active disease. All the diagnos- 
tic categories were based on clinical criteria 
except ocular sarcoid and birdshot retinocho- 
roidopathy, in which confirmation by another 
test was required. Control subjects were se- 
lected from either nonresearch staff or from 
clinic patients not ‘being seen for a uveitic 
condition, and in whom a retinal or choroidal 
disorder had been ruled out. 

Antigens used in this assay included bovine 
interphotoreceptor retinoid binding protein 
purified to homogeneity, as described by Red- 
mond and associates,” and bovine S-antigen 
purified by the method described by Dorey, 
Cozette, and Faure.!® Peptides derived from 
interphotoreceptor retinoid binding protein 
were synthesized and purified by Applied Bio- 
systems Inc., Foster City, California, using the 
t-BOC chemistry, on a peptide synthesizer 
430A. The peptide sequences were derived 
from the sequence of bovine interphotoreceptor 
` retinoid binding protein as determined and 


reported by Borst and associates.” This consist- 
ed of sequence 1158-1180 (HVDDTDLYLTIP- 
TARSVGAADGS) for R-4 and of sequence 
1169-1191 (PTARSVGAADGSSWEGVGVVP- 
DV) for R-14. Peptides derived from S-antigen 
were based on the bovine S-antigen sequence 
reported by Shinohara and associates." The 
peptides were synthesized in accordance with 
the method of Donoso and associates,” on a 
benzhydrylamine resin using an automated 
peptide synthesizer (SAM II, Biosearch, Inc., 
San Rafael, California). The sequence for pep- 
tide M corresponded to positions 303 to 320 
(DINLASSTIIKEGIDKTV), and peptide N cor- 
responded to positions 281 to 302 (VPLLANN- 
RERRGIALDGKIKHE) of the S-antigen. 

Proliferation assays were performed in the 
same way in Japan and the United States, ex- 
cept where indicated. Mononuclear leukocytes 
from heparinized blood samples were separat- 
ed on Isolymph gradients (Gallard-Schlesinger, 
Carle Place, New York) and cultured in Roswell 
Park Memorial Institute (RPMI) 1640 medium 
with HEPES (GIBCO, Grand Island, New York), 
supplemented with glutamine (2 mmol/]), pen- 
icillin (100 units/ml), streptomycin (100 pg/ 
ml), and heat inactivated human AB serum. The 
National Eye Institute used 20% serum from a 
single donor in the cultures, whereas Tokyo 
University Branch Hospital used 10% commer- 
cial serum (lot No. 14510, Pel Freez, Brown 
Deer, Wisconsin). 

The cells were cultured by two methods. In 
the first method, 2 x 10° cells/well were incu- 
bated in flat-bottom, 96-well plates for five 
days.’ In the second method, which under cer- 
tain circumstances is believed to increase re- 
sponses by increasing cell to cell interactions, 5 
x 10’ cells/well were incubated in round-bot- 
tom, 96-well plates for seven days.” All cul- 
tures were in a total volume of 200 pl and were 
set up in triplicate with or without stimulants. 
The antigen concentration was either 4, 20, 50, 
or 100 pg/ml. The cultures were incubated for 
the specified time at 37 C with 100% humidity 
and 5% carbon dioxide in air, pulsed for 16 
hours with *H-thymidine @H-TdR, New En- 
gland Nuclear, Boston, Massachusetts; 2 Ci/ 
mmol, 0.5 wCi per 10 pl/well) and harvested on 
glass fiber filters using a MASH II harvester. 
After drying, the filter pads were placed in vials 
with 3 ml of toluene-based fluor and counted in 
a Beckman L3801 liquid scintillation counter. 
Several peptides were tested simultaneously; 
however, not all peptides could be tested on 
each patient. Cells from a control subject were 
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usually tested simultaneously with cells from 
one or more patients. 

The mean of the triplicate cultures in counts 
per minute was calculated for each set of repli- 
cate cultures. A stimulation index was derived 
by dividing the mean for each of the antigen 
stimulated cultures by the mean for the control 
cultures in which no antigen was added. For 
each testing center and for each antigen, a 
mean stimulation index + standard deviation 
was calculated for the control subjects. A signi- 
ficant response in a patient was considered to be 
present when the patient’s stimulation index 
for a given peptide or determinant. was above 
the mean for the controls by two S.D. 

The stimulation indices for each antigen test- 
ed were also compared by disease category to 
the control subjects to determine if any statisti- 
cally significant difference was present. Signifi- 
cance was assessed by a standard nonpaired 
Student’s t-test. Patients were also assessed by. 
their clinical activity. Testing for statistical sig- 
nificance was done using chi-square. Results 
are given. as the mean stimulation index + 
standard error. 


Results 


A total of 30 control subjects and 82 patients 
were tested; 47 patients were from the United 


States and 35 patients were from Japan. The 
average age of the patients in both groups was 
comparable; 41 years of age (range, 10 to 70) for 
the American patients and 43 years of age 
(range, 20 to 70) for the Japanese. The duration 
of follow-up was also similar in the two groups: 
44 months in the United States (range, six to 
108) and 57 months.in Japan (range, two to 
247). On average, uveitis had been diagnosed in 
the patients for 63 months (range, two to 247). 
All of the patients examined in Japan were of 
Japanese descent, whereas in the American 
group, 41 patients were white, five were black, 
and one patient was Oriental. The number of 
patients with clinically ' active disease varied 
among the various categories (Table 1) and 
between countries. Overall, half of the patients 
tested had active ocular disease. The largest 
discrepancy was found among patients with 
sarcoid, in which a greater number of the Japa- 
nese patients had active disease, Of all the 
groups, the patients with birdshot retinocho- 
roidopathy had the lowest incidence of activity, 
and none were tested in Japan, where the dis- 
ease is extremely rare:, The proportion of pa- 
tients with active disease was highest among 
those suffering from Behe¢et’s disease. 

The various disease entities responded differ- 
ently to the uveitogenic antigens (Table 2). A 
similar response profile, however, was found 
for S-antigen and interphotoreceptor retinoid 
binding protein. Patients with diseases involv- 


TABLE 1 
CHARACTERISTICS OF AMERICAN AND JAPANESE PATIENTS 


TESTING MEAN AGE DURATION OF NO.OF 


THERAPY 


MALEJ. CLINICAL ACTIVITY rrr 
ISERE (mos)* PATIENTS Aralia E E CYCLOSPORINE PREDNISONE CYTOTOXICS 


CLINICAL ENTITY CENTER {YRS} 

Behçet’s disease U.S. 34 (28-42) 50 (10- 96) 8 
Japan 38 (24-60) 54 (12-126) 16 
Vogt-Koyanagi- U.S. 34 (24-60) 33 (6-60) 9 
Harada syndrome Japan 47 (29-65) 93 (4-247) 10 
Ocular sarcoid U.S. 50 (34-61) 32 (7-72) 9 
Japan 45 (20-70) 43 (2-180) 9 

Pars planitis U.S. 31 (16-49) 45 (24-60) 6 
Birdshot retino- U.S. 56 (46-66) 67 (24-108) 9 

choroidopathy | 
Sympathetic U.S.  52(10-70) 36 (6-72) 6 
ophthalmia l 

Normal U.S. 35 (26-50) — 20 
Japan 37 (14-67) — 10 


* Average. The range is given in parentheses. 


t Nine patients with Behçet's disease also received colchicine. 
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16/0 11/5 gt 4 2 
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TABLE 2 
RESPONSES TO PEPTIDE DETERMINANTS OF INTERPHOTORECEPTOR RETINOID BINDING PROTEIN AND 
S-ANTIGEN UNDER OPTIMAL CULTURE CONDITIONS* 





VOGT- 
: KOYANAGI- 
BEHCET'S HARADA OCULAR BIRDSHOT RETINO- SYMPATHETIC 
DISEASE SYNDROME SARCOID CHOROIDOPATHY PARS PLANITIS OPHTHALMIA 
ANTIGEN TESTED U.S. JAPAN U.S. JAPAN U.S. JAPAN U.S. U.S. U.S. 
interphotoreceptor 3/8 6/16 119 1/10 0/9 0/9 1/9 2/6 2/6 
retinoid binding protein 4/108 3/9? 
R-4 4/8 — 279 — 41/9 — 5/9t 1/6+ 2/6 
R-14 2/8 2/16 2/9 3/10 29% 2/9 3/9 1/5? 2/5 
S-antigen 3/8 3/165 4% 2/105 1/988 0/9 3/9 1/6 1/6 
M peptide 6/8 2/168 4/9 1/108 3/9 3/9! 3/9 1/6 0/6 


N peptide 3/4 6/16 1/4 510 0/4 7/9 4/9 0/6 1/5 


* The numerator refers to the number of positive responders. The denominator refers to the total number of patients tested. in most 


cases, five-day cultures with 20 pg/ml of antigen in each well were found to be optimal except where indicated. 


t Cells were cultured with 4 pg/ml for seven days. 
t Antigen concentration was 100 ug/ml. 


$ Celis were cultured for seven days with 20 ug/ml of antigen. 


ing the retina were more likely to have a signifi- 
cant proliferative response. In American pa- 
tients, the mean proliferative responses to the 
S-antigen (20 ug/ml) were significant for 
Behcet’s disease, 2.8 + 1.0 (P = .05) and bird- 
shot retinochoroidopathy, 2.7 + 0.7 (P = .02) 
whereas the control was 1.3 + 0.2. For the 
interphotoreceptor retinoid binding protein (20 
pg/ml), the proliferative responses were lower, 
with a significant difference in Behcet's disease, 
1.5 + 0.4 (P = .04), birdshot retinochoroid- 
opathy, 1.4 + 0.3 (P = .04), and pars planitis, 
1.4 + 0.02 (P = .04) as compared to the control, 
0.9 + 0.1. A similar pattern of response was 
found in the Japanese patients, with the highest 
number of responders found in Behcet's dis- 
ease. The patients with ocular sarcoid gave few 
positive responders. Their responses to phyto- 
hemagglutinin and purified protein derivative, 
however, were strong, which indicates that the 
lack of response is not caused by a generalized 
state of unresponsiveness, but probably reflects 
an inability to recognize bovine S-antigen or 
bovine interphotoreceptor retinoid binding 
protein. Culturing the cells for seven days in 
round-bottom wells increased the number of 
significant responses in some groups, but notin 
all. There was an increase in sensitivity mainly 
for patients with the Vogt-Koyanagi-Harada 
syndrome where there was an increase in the 
number of significant responders to the S- 


antigen and the interphotoreceptor retinoid 
binding protein. The mean response to the 
S-antigen for lymphocytes from patients with 
Vogt-Koyanagi-Harada syndrome in the United 
States was 2.8 + 1.4, as compared to control 
subjects (1.8 + 0.1), which was a statistically 
significant difference (P = .03). 

In addition to testing in vitro responses to the 
interphotoreceptor retinoid binding protein 
and the S-antigen, the responses to peptide 
fragments of each of these antigens were deter- 
mined (Table 2). There was a correlation be- 
tween the intensity of the proliferative re- 
sponse to the interphotoreceptor retinoid 
binding protein or the S-antigen and the exis- 
tence of a significant proliferative response to 
one or more of the peptide fragments of that 
antigen. In five-day cultures, if considering 
only statistically significant responders to S- 
antigen, seven of nine American patients had a 
significant response to one or both peptide 
fragments tested. In seven-day cultures, three 
of five Japanese. patients responsive to S-anti- 
gen had a response to either M peptide or N 
peptide, or to both. In six of the nine American 
patients who responded to the interphotore- 
ceptor retinoid binding protein, there was a 
response to either R-4 or R-14, or to both. No 
such correlation was seen in the Japanese re- 
sponders to interphotoreceptor retinoid bind- 
ing protein. 
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Several patients’ lymphocytes had a prolifer- 
ative response to a peptide fragment, but did 
not recognize the parent antigen. In 12 of 22 
American patients (54%) responding to one or 
the other S-antigen fragment at 20 or 100 ug/ 
ml in five-day cultures, there was no cross 
reaction with the whole molecule. Under simi- 
lar conditions, the responses to interphotore- 
ceptor retinoid binding protein fragments gave 
no cross reaction in 16 of 20 (84%) American 
patients. The Japanese responders to S-antigen 
fragments recognized S-antigen in only six of 
19 cases (cells cultured for seven days). 

Patients with Behcet’s disease showed a re- 
sponse to fragments of both antigens but the 
responses were strongest for fragments of S- 
antigen. At 20 pg/ml, M peptide gave the 
highest response with a mean stimulation index 
of 5.3 + 1.0 for patients and 1.3 + 0.2 for 
control subjects (P = .0001). The response to N 
peptide was also significant with patients hav- 
ing a mean stimulation index three times higher 
than control subjects. Patients with birdshot 
retinochoroidopathy had similar responses to 
both sets of fragments. The mean stimulation 
indices in patients were twice those of control 
subjects for both sets of fragments. 

Several patients demonstrated an ability to 
give simultaneously a significant proliferative 
response to at least one determinant of each 
antigen, but not necessarily to the whole anti- 
gen. A total of 32 patients out of the 82 patients 
tested (39%) were found to give such responses, 
18 among the American patients and 14 among 
the Japanese patients. They were found in all 
disease categories but were more frequently 
found among the patients with Behçet’s disease 
or birdshot retinochoroidopathy. A similar dis- 
tribution of patients was found in the two 
countries. Of the American patients 11 had 
active disease at the time they gave a response 
to both antigens as compared to six of 18 
nonresponders (P = .02). There is little differ- 
ence, however, with the number of patients 
with active disease (seven of 11 patients) re- 
sponding to only one antigen (P = .05). A 
correlation between active disease and a signifi- 
cant lymphoproliferative response was not 
found among the Japanese patients. 

In comparing S-antigen to interphotorecep- 
tor retinoid binding protein, it appears that 
S-antigen is more frequently correlated with 
active disease (P = .003). As is shown in Table 
3, however, the profile in each disease entity is 
similar for the two antigens. An attempt was 


TABLE 3 
RELATIONSHIP BETWEEN CLINICAL ACTIVITY AND 
THE PRESENCE OF A SIGNIFICANT LYMPHOCYTE 
RESPONSE TO INTERPHOTORECEPTOR RETINOID 
BINDING PROTEIN AND S-ANTIGEN” 





INTER- 
PHOTO- 
RECEPTOR 
RETINOID 
CLINICAL TESTING BINDING 
ENTITY CENTER PROTEIN S-ANTIGEN 
Behcet's disease U.S. 2/7 3/7 
Japan 6/9 3/4 
Vogt-Koyanagi-Harada U.S. 0/2 1/2 
syndrome Japan 0/5 0/2 
Ocular sarcoid U.S. 1/5 1/5 
Japan 2/3 0/0 
Pars planitis U.S. 2/5 2/5 
Birdshot U.S. 0/1 0/1 
retinochoroidopathy 
Sympathetic U.S. 1/4 2/4 
ophthalmia 


* Numerator refers to those patients with active disease. The 
denominator refers to all patients with a significant proliferative 
response to the antigen at 20 ug/ml or 100 ug/ml. The data 
include all responders with a stimulation index above 2.0 in both 
five- and seven-day cultures. 


made to correlate proliferative responses with 
therapy, but no correlation was possible. Pa- 
tients with active disease were more likely to be 
treated with cyclosporine or prednisone. 


Discussion 


Our aim in this study was twofold. First, we 
wanted to determine the response profile of 
interphotoreceptor retinoid binding protein in 
patients with uveitis and to compare it to that of 
S-antigen. Secondly, we wanted to determine 
whether patients were able to respond to frag- 
ments of these antigens, which have been 
shown to be uveitopathogenic in animals. Since 
the cellular immune response centers around 
different epitopes in different animal species, 
we did not know if patients would be able to 
react to any of these fragments in cellular pro- 
liferation assays. 

Several previous studies demonstrated that 
cellular proliferative responses to S-antigen 
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were present in inflammatory conditions affect- 
ing the posterior pole, and in particular the 
retina of patients with uveitis.*” Table 2 sug- 
gests that the response profile for interphotore- 
ceptor retinoid binding protein is nearly identi- 
cal to that of S-antigen. Patients with Behcet’s 
disease gave the highest number of positive 
responders. This was true whether the data 
were analyzed in terms of the number of pa- 
tients with a stimulation index substantially 
above that of control subjects, as in Table 2, or 
using the Student’s t-test, which compares each 
group as a whole. Using the Student’s t-test, 
a significant response to interphotoreceptor 
retinoid binding protein is also found in pa- 
tients with birdshot retinochoroidopathy, even 
though Table 2 does not show this result. The 
discrepancy develops from a few control sub- 
jects who were able to give a strong prolifera- 
tive response to the antigens tested, which 
caused a substantial increase in the value of the 
standard deviation. 

Interphotoreceptor retinoid binding protein 
does not appear to be as predictive of active 
disease as is S-antigen (Table 3). There are, 
however, more patients responding to inter- 
photoreceptor retinoid binding protein than to 
S-antigen. In the Japanese population, the 
number of patients with active disease who 
respond to interphotoreceptor retinoid binding 
protein is greater. A much larger number of 
patients would be required to determine the 
exact relationship to disease activity. Patients 
who show an ability to proliferate concurrently 
to both antigens have a slight increase in their 
probability of having active disease, but the 
difference did not reach statistical significance. 
In relation to the mechanism of disease induc- 
tion and its propagation, it is the existence of a 
response in culture-and its greater prevalence in 
patients with active disease that is significant. 
In a given patient, an in vitro proliferative 
response indicates that lymphocytes sensitized 
to the antigen tested are circulating in the 
peripheral blood. In the animal models, sensi- 
tized lymphocytes capable of an in vitro prolif- 
erative response were one of the necessary 
conditions for the induction of autoimmune 
disease.” It is likely, however, that the induc- 
tion of uveitis is caused by multiple factors. 
Therefore, it is not surprising to find some 
control subjects whose lymphocytes demon- 
strate an in vitro response to these antigens. 
Sensitization to these antigens might occur 
through a variety of means such as minor trau- 
ma or mimicry with other peptides.” We believe 


that the difference between a patient and a 
control subject lies in the inability of control 
subjects to initiate an inflammatory response or 
to maintain it once initiated. This could occur 
because all of the mechanistic criteria have not 
been met or because suppressor mechanisms 
are strong enough to shut down the response.” 
The ability of some patients to respond to 
both retinal antigens in culture is a unique 
finding, which may help to elucidate certain 
aspects of the mechanisms involved in chronic 
uveitis. We believe that a patient is initially 
sensitized to probably only one antigen; how- 
ever, after the breakdown of the blood-retinal 
barrier,” the immune system becomes exposed 
to several new sequestered antigens. These 
autoantigens are likely processed by circulating 
or resident antigen presenting cells.” Partial 
digestion of the antigen will generate frag- 
ments that are then able to associate with ap- 
propriate class II antigens.” In the presence of 
these antigens a complex is formed, which 
when expressed on the cell surface is able to 
interact and activate T lymphocytes. These acti- 
vated, proliferating T lymphocytes can potenti- 
ate an acute inflammatory episode and possibly 
help perpetuate the inflammatory episode. 
Patients who responded to 5-antigen or inter- 
photoreceptor retinoid binding protein were 
able to recognize one or both fragments tested, 
but none of the responses to the fragments were 
of a similar magnitude to that of the parent 
antigen. This lesser response suggests that 
these fragments do not appear to be the pri- 
mary mediators of the cell-mediated immune 
response in humans. Hence, we conclude that 
they are not immunodominant sites.” Some 
patients demonstrated an ability to generate an 
in vitro response to both fragments of a given 
antigen. This capacity to recognize more than 
one epitope of S-antigen and interphotorecep- 
tor retinoid binding protein was not found in 
the animal model. In the Lewis rat, immuniza- 
tion with interphotoreceptor retinoid binding 
protein generates a strong proliferative in vitro 
response to peptide R-14, whereas R-4, which 
we also tested, is a nondominant fragment and 
is not recognized by animals immunized with 
the whole protein.” In the case of S-antigen, 
only one immunodominant site has been re- 
ported.” It is likely that this disparity reflects a 
fundamental difference between the experi- 
mental model and naturally occurring auto- 
immune diseases. Future studies are needed 
to elucidate the importance of the various 
epitopes of S5-antigen and interphotoreceptor 
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retinoid binding protein. Although most re- 
sponders to S-antigen and interphotoreceptor 
retinoid binding protein were able to respond 
to one or both fragments of these antigens, 
most of the responders to the fragments were 
not able to recognize the parent antigen. 

This study shows that interphotoreceptor ret- 
inoid binding protein has a response profile 
that is virtually identical to that of S-antigen. 
Several patients were able to mount a response 
to both antigens in culture. Several patients 
also showed the ability to respond to more than 
one epitope of a given antigen. Both phenome- 
na indicate that human disease is much more 
complex than suggested by the current autoim- 
mune models of disease. Several autoantigens 
appear to be implicated in chronic uveitis in 
humans, and the interactions between each of 
these antigens is unknown. The extent of the 
plurispecificity of response to autoantigens also 
remains to be determined. It may be a general- 
ized characteristic of human class II] antigens, 
and it is also possible that patients possess an 
enhanced ability to interact with several differ- 
ent fragments as compared to normal individ- 
uals. Further studies on cell lines, and by using 
multiple fragments of the antigens, may help 
answer these questions. 
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OPHTHALMIC MINIATURE 
What’s wrong with my eyes? My field of vision is narrowing from top to 
bottom. The world looks as if it were seen through the slit of a gun turret. 
But of course! My eyes are swelling with hives! It could only come from the 
delicious gin fizzes prepared for me by Lola, my lovely cellist. 


Walker Percy, Love in the Ruins 
New York, Ivy Books, 1971, p. 18 





Distinctive Cataract in the Stickler Syndrome 


Christopher M. Seery, M.D., Ronald C. Pruett, M.D., Ruth M. Liberfarb, M.D., 
and Ben Z. Cohen, M.D. 


We determined the clinical characteristics 
of cataract in 133 patients with the Stickler 
syndrome. Cataracts of various types or apha- 
kia were found in 115 of 231 eyes (49.8%) 
studied. The most frequent and distinctive 
lesions, described as wedge and fleck cata- 
racts, accounted for 40 of the 93 cataracts 
(43.0%) observed. These distinctive opacities 
may serve as a clinical marker for the Stickler 
syndrome and facilitate early diagnosis. 


G TICKLER SYNDROME is an autosomal dominant, 
inherited disorder with several ocular and sys- 
temic manifestations including myopia, strabis- 
mus, glaucoma, vitreoretinal degenerative 
changes with retinal detachment, cataract, flat 
facies, micrognathia, palatal abnormalities, 
hearing impairment, early onset arthropathy, 
mild epiphyseal dysplasia, and mitral valve 
prolapse. Various types of lens opacities have 
been observed in studies of limited numbers of 
patients.’” This investigation was conducted to 
determine more precisely the prevalence and 
characteristics of cataract in patients with 
Stickler syndrome. 


Patients and Methods 


Computer-selected records of 133 patients 
with Stickler syndrome were reviewed. All pa- 
tients had a genetic and systemic examination 
by one of us (R.M.L.). The diagnosis was based 
on the presence of ocular, orofacial, cardiac, 
and skeletal signs of the disorder.*® All pro- 


Accepted for publication May 29, 1990. 

From Retina Associates and the Eye Research Institute, 
Boston, Massachusetts. This study was supported in part 
by a grant from the Massachusetts Lions Eye Research 
Fund, Inc. 

Reprint requests to Christopher M. Seery, M.D., Reti- 
na Associates, 100 Charles River Plaza, Boston, MA 
02114. 


bands without family members available for 
examination had a family history consistent 
with an autosomal dominant hereditary pat- 
tern. Most of the patients were white, three 
were Hispanic, and two were Asian. Various 
nationalities were represented among the 
whites, including French, German, Italian, 
Irish, and Lebanese. There were 71 (53.3%) 
male patients and 62 (46.7%) female patients 
whose ages ranged from 3 to 76 years (mean, 
30.7 years). All but ten patients were in 40 
families, which contained two to six affected 
members. 

A complete ocular examination, including 
biomicroscopy of the anterior segment, had 
been done on all 133 patients. Two eyes had 
been enucleated, and in 33 eyes the description 
of lens findings was insufficient for evaluation. 
Among the 231 remaining eyes, 22 were apha- 
kic at the time of their initial examination. 
Detailed notations of lenticular status in 209 
eyes were analyzed and categorized according 
to appearance and location. | 


Results 


Cataract or aphakia was found in 115 of 231 
eyes (49.8%). The prevalence of lens abnormal- 
ities according to age is shown in Table 1. 
Cataract occurred in children less than 10 years 
of age but became more frequent in older pa- 
tients. Cataract or aphakia was present at the 
time of first examination in 40 of 129 eyes 
(31.0%) of patients who were 20 years of age or 
less, and in 39 of 61 eyes (63.9%) of patients 
who were 21 to 40 years of age. Among 41 eyes 
of patients who were 41 to 76 years of age, the 
lens was clear in only five (12.2%). 

The types of lens opacities encountered in 
each age decade are shown in Table 2. Isolated 
posterior subcapsular cataract was seen in 
younger patients; after age 30 it was seen more 
often in combination with nuclear sclerosis. 
Nuclear sclerosis without additional lens opac- 
ities was found only in patients who were 41 
years of age or older. In eight eyes, the lens 
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TABLE 1 


AGE DISTRIBUTION OF LENS FINDINGS IN THE 
STICKLER SYNDROME 





AGE (yrs) TOTE 


3--10 11-20 21-30 31-40 41-50 51-76 NO. 


LENS FINDING 
Total No. of eyes 24 116 28 46 26 26 266 


Lens undescribed — 10 4 9 6 4 33 
Enucleated — Tt Ż — m — 1 2 
No. of eyes studied 24 105 24 37 20 21 = 231 
Aphakic 1 5 1 5 4 6 22 
Cataract 6 28 13 20 12 14 93 
Lens clear 17 72 10 12 4 1 116 





opacity was too dense to classify anatomically. 
The most frequent type of cataract observed 
consisted of discrete, dense, white or gray, 
peripheral, cortical opacities. These were called 
distinctive. 

‘Distinctive cataracts were found in 40 eyes: 
19.1% of the 209 phakic eyes studied and 
43.0% of the 93 cataractous eyes studied. Opac- 
ities varied in size, shape, number, and ar- 
rangement. They occupied a similar flat lamella 
within the cortex with adjacent lens regions 
appearing clear. Some were oriented radially, 





Fig. 1 (Seery and associates). Slit-lamp photograph 
demonstrating wedge cataract (arrow) observed in 
the left eye of a 33-year-old patient with the Stickler 
syndrome. 








TABLE 2 
CATARACT APPEARANCE IN THE STICKLER 
SYNDROME 
CATARACT ine Os FTL 
APPEARANCE 3-10 11-20 21-30 31-40 41-50 51-76 NO. 
Isolated nuclear — ==  —  — 2 7 9 
sclerosis 


Isolated posterior 4 8 3 4 1 1 21 
subcapsular 


Nuclear sclerosis — — 1 6 3 5 15 
and posterior 
subcapsular 
Dense 2 2 1 2 — 1 8 
Distinctive* — 18 8 8 6 — 40 





*Distinctive indicates distinctive lesions classified as wedge 
or fleck. 


with a broader peripheral margin forming an 
approximate wedge shape (Fig. 1). These le- 
sions varied somewhat in size, averaging 2.5 X 
2.5 mm. Others consisted of one to as many as 
five punctate flecks (approximately 0.5 x 1.0 
mm) arranged radially (Fig. 2). Such flecks were 
limited to a specific region of the cortex and a 
specific lamellar depth. The silhouettes of 
wedge and fleck lesions produced by retroillu- 





Fig. 2 (Seery and associates). Slit-lamp photograph 
demonstrating fleck cataract (arrow) observed in the 
right eye of a 25-year-old patient with the Stickler 
syndrome. r 
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mination appeared similar. Direct illumination, 
however, disclosed a fibrillar, sharp border to 
wedge lesions, whereas fleck lesions had a 
softer, rounded edge. No distinctive opacities 
were found in the axial zone of the anterior or 
posterior cortex. 

The 40 distinctive cataracts were noted in 25 
patients, 14 (56.0%) male and 11 (44.0%) fe- 
male. Of these cataracts, 31 (77.5%) showed a 
wedge defect; nine (22.5%) showed flecks. Of 
the patients, 15 (60.0%) were bilaterally affect- 
ed. Bilateral opacities were usually of the same 
shape; only one patient had a wedge defect in 
one eye and a fleck defect in the other. Among 
the ten unilateral cases, nine lenses of fellow 
eyes were clear and one was densely opaque. 

Wedge and fleck lesions were further classi- 
fied as to their anterior or posterior location 
(Table 3). Of 31 wedge lesions, 21 (67.8%) were 
located anteriorly. Fleck lesions were distribut- 
ed in both the anterior and posterior cortex of 
the same lens in six (66.7%) of nine lenses with 
such opacification. Both wedge and fleck le- 
sions tended to be bilateral (Table 4). Of the 40 
cataracts, 22 (71.0%) of 31 wedge lesions and 
six (66.7%) of nine fleck lesions were bilateral. 
When the wedge opacity appeared symmetri- 
cally (45.0%), the opacities were of similar size, 
shape, and quadrantic location (Fig. 3). In no 
case were wedge and fleck opacities seen in a 
single lens. 

At least two members of each of five families 
had distinctive cataracts. In three families both 
types of opacities were observed; wedges ap- 
peared in one member and fleck lesions in 
others. In eyes without the common lenticular 
opacities of aging and without retinal disease, 


a TABLE 3 | 
SPATIAL DISTRIBUTION OF DISTINCTIVE CATARACTS 
IN THE STICKLER SYNDROME 





| AGE (YRS) a 
TYPE OF LESION 3-10 11-20 21-30 31-40 41-50 51-76 NO. 
Wedge 
Anterior — 13 2 4 2 — 21 
Posterior — 3 2 2 3 — 10 
Fleck 
Anterior — | 2 — — m= 3 
Posterior — — —— —_ = —_ 0 
Anterior and — 1 2 2 1 ~_ 6 


posterior 





TABLE 4 l 
LATERALITY OF DISTINCTIVE CATARACTS IN THE 
STICKLER SYNDROME 


AGE {YRS) 


TEOR ct TRL 
LESION 3-10 11-20 21-30 31-40 41-50 51-76 NO. 
. Wedge 
Bilateral — 10 4 4 4 — 29 
Unilateral ~ 6 = 2 1 = 9 
Fleck 
Bilateral — — 4 2 = = 6 
Unilateral — 2 — — 1 — 3 


wedge and fleck opacities did not reduce visual 
acuity. 

Rhegmatogenous retinal detachment was ob- 
served in 96 of the 231 eyes (41.6%) studied 
(Table 5). Among phakic eyes, 33 of 116 
(28.4%) with a clear lens and 15 of 40 (37.5%) 
with a distinctive cataract were found to have 
retinal detachment (P = .285). In comparison, 
37 of 53 eyes (69.8%) with lens opacities other 
than the distinctive type had a retinal detach- 
ment (P = .0004). In the group of 22 patients 
with aphakia, 11 (50.0%) had retinal detach- 
ment. No patient had previous retinal reattach- 
ment surgery. 


Discussion 


Cataract is common in the Stickler syndrome. 
Of the 209 eyes with documented lens findings 
in this sèries, 93 (44.5%) showed some type of 
opacity. An additional 22 eyes were already 
aphakic when first examined. Even assuming 
that detailed lens descriptions were not found 
for 33 eyes because the lenses were clear, cata- 
ract or aphakia was noted in 115 of the 264 eyes 
(43.6%) observed. Cataract or aphakia in- 
creased with age from 29.2% of 24 eyes of 
patients who were 10 years of age or younger to 
87.0% of 42 eyes of patients who were 41 to 76 
years of age. Opacities were more common 
bilaterally than unilaterally and had no sex 
predilection. Nuclear sclerosis and posterior 
subcapsular opacification, similar to that ap- 
pearing in .a more senescent population, were 
noteworthy because of their premature appear- 
ance, Knobloch? reviewed earlier studies and 
concluded that cataract occurred frequently in 
the Stickler syndrome but varied widely among 
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Fig. 3 (Seery and associates). Slit-lamp photographs demonstrating symmetry of upper temporal wedge 
cataracts in a 17-year-old patient with the Stickler syndrome. Left, Right eye (direct illumination). Right, Left 
eye (retroillumination). 


affected families. O’Donnell, Sirkins, and Hall! 
found cataract in 34% of 33 patients. Jansen” 
discovered cataract in all patients over the age 
of 10 in the two families studied. Liberfarb, 
Hirose, and Holmes’ reported the prevalence of 
cataract as 47% in 70 members of 22 families. In 
that study, the prevalence of cataract increased 
from 20% in patients less than 10 years of age 
to 83% in those over 50 years of age. 

The variability in phenotypes previously re- 
ported for Stickler syndrome may be the result 
of at least two factors. First, a genetic heteroge- 
neity has been demonstrated among affected 
families. Francomano and associates” reported 
that a mutation in the type II collagen genome 
may be the causative factor in the Stickler 
syndrome. They found no recombinants with a 
total LOD score of 3.59 at O = 0 for linkage of 
the Stickler syndrome and COL2A1. Exclusion 
of linkage to COL2A1 has been shown in three 
other families.“ 

Second, some confusion has existed regard- 
ing the differentiation of Stickler syndrome 
from other hereditary vitreoretinopathies. Af- 
ter Wagner” described a Swiss family with qn 
autosomal dominant inherited vitreoretinopa- 
thy in 1938, a number of articles reported 
similar findings in association with increased 
prevalence of retinal detachment, a feature not 
reported in Wagner’s study. Alexander and 
Shea suggested the eponym “Wagner's dis- 


ease” be applied to the disorders. Subsequent- 
ly, extraocular manifestations were described 
including unusual facial appeararice with mid- 
facial hypoplasia and occasional palatal abnor- 
malities, hearing loss, and musculoskeletal ab- 
normalities." 

In 1965 and 1967, Stickler and associates” 
and Stickler and Pugh” described the expres- 
sion of the Stickler syndrome in multiple mem- 
bers of several generations of a family. The 
predominant features of this disorder include 
severe myopia, cataract, retinal detachment, 
cleft palate, a premature osteoarthropathy, and 
high-tone sensorineural hearing loss.” Opitz, 


TABLE 5 
PREVALENCE OF RETINAL DETACHMENT ACCORDING 
TO AGE AND LENS STATUS IN PATIENTS WITH 
STICKLER SYNDROME 


AGE (vrs) 
3-10 11-20 21-80 31-40 41-50 51-76 


(NO. OF EYES WITH RETINAL DETACHMENT/ 


LENS STATUS TOTAL NO. OF EYES) 


Clear 3/17 21/72 7/10 0/12 2/4 oji 
Cataract* 5/6 8/10 4/5 9/12 3/6 8/14 
Distinctive cataract — 9/18 1/8 1/8 4/6 — 
Aphakic 1 2/5 1/1 155 4j4 2/6 


*Eyes with cataract other than distinctive type. 
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France, and Hermann™ first suggested that 
cases representing the Stickler syndrome had 
been reported under different designations. 
Members of a number of families reported as 
having Wagner disease” were reexamined by 
one of us (R.M.L.) and found to have extraocu- 
lar features consistent with the Stickler syn- 
drome.*’ The eponym Wagner-Stickler syn- 
drome was proposed but not widely accepted. 

Francomano and associates? tested the hy- 
pothesis that the Stickler syndrome and the 
Wagner syndrome were allelic by performing 
linkage analysis using COL2A1 probes in the 
Swiss family originally studied by Wagner. Re- 
combinant events between the Wagner muta- 
tion and polymorphic markers associated with 
COL2A1 excluded mutations in type II collagen 
as the cause of the hereditary condition de- 
scribed by Wagner. Additionally, Maumenee, 
Stoll, and Mets” examined five members of the 
family originally studied by Wagner. Although 
the vitreous and retinal degenerative changes 
noted in these patients appeared similar to that 
described in Stickler syndrome, none had reti- 
nal detachment or the extraocular features of 
this entity. 

Retinal detachment was a frequent occur- 
rence among our patients, with 96 of 231 eyes 
(41.6%) affected. This high prevalence most 
likely reflects the referral nature of our practice. 
Compared to eyes with a clear lens, those eyes 
with a distinctive cataract had no statistically 
significant increase in retinal detachment (P = 
.285). However, those eyes with cataract other 
than wedge or fleck lesions were more likely (P = 
.0004) to have retinal detachment. Since poster- 
ior subcapsular cataract was most common in 
this latter group, it is possible that chronic 
uveitis secondary to retinal detachment played 
some role in their occurrence. 

The large cohort of patients in our series 
clearly had the Stickler syndrome based on a 
thorough ocular and systemic examination. 
Most striking was the occurrence of distinctive 
wedge and fleck opacities. These were the most 
frequently encountered opacities and account- 
ed for 40 of the 93 cataracts (43.0%) found. 
Although observed previously in the Stickler 
syndrome," these opacities had not been 
completely characterized. Such wedge and 
fleck cataracts may represent a clinical marker 
of the Stickler syndrome. Their occurrence in 
young children suggests also that they may be 
congenital and might serve as an aid to early 
diagnosis. Recognition of the Stickler syn- 
drome is important for prompt diagnosis and 


treatment of associated complications such as 
glaucoma and retinal detachment, for detection 
of the syndrome in other family members, and 
for referral to examine the medical and ortho- 
pedic status of affected patients. 
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OPHTHALMIC MINIATURE 

I looked at my father. Jacob was sitting between us and had a short yellow 
pencil poised against the scorecard. I looked straight at my father and said, 
“A double, just a double.” For a second I thought I heard his heart crack, 
but it was the crack of the bat. Everyone in the stadium jumped to his feet 
except my father and me. We sat in a roaring, headless forest of bodies, our 
eyes locked. His smile was gone and his eyes were vacant, as if someone had 
slid a small knife between his shoulder blades. Then his expression 


softened, and I looked away. 


Richard Zabel, The Swan 
Atlantic Monthly, May 1990, p. 98 





The Results of Penetrating Keratoplasty for Pellucid 


Marginal Corneal Degeneration 





Gary A. Varley, M.D., Marian S. Macsai, M.D., and Jay H. Krachmer, M.D. 


Over a 14-year period from 1974 to 1988, 12 
eyes of 11 patients with pellucid marginal 
corneal degeneration underwent penetrating 
keratoplasty. Peripheral corneal thinning re- 
quired a large eccentric graft in each case. 
Follow-up ranged from one to eight years 
(mean, three years). One graft failed because 
of a persistent epithelial defect with keratoly- 
sis of the wound. Although endothelial allo- 
graft rejection was common, occurring in 
seven of 11 (64%) clear grafts, no graft failed 
because of rejection. Other complications in- 
cluded retinal detachment and a bacterial cor- 
neal ulcer. Suture erosion and vascularization 
of the graft were not problems. Postoperative 
spectacle correction was dispensed an average 
of 11 months after surgery. Visual acuity in 
seven patients without amblyopia, retinal dis- 
ease, Or a previous corneal ulcer at the time of 
spectacle correction ranged from 20/20 to 20/ 
40 (mean, 20/30). Average final keratometric 
astigmatism in these patients was 2.46 diop- 
ters (range, 0.00 to 5.25 diopters). We believe 
that penetrating keratoplasty offers an excel- 
lent surgical result for patients with pellucid 
marginal corneal degeneration. 


D ELLUCID MARGINAL CORNEAL DEGENERATION is 
an ectatic corneal. condition characterized by 
thinning of the inferior peripheral cornea.' This 
bilateral condition typically occurs with no sex 
predilection in patients who are 20 to 40 years 
of age. The thinned area, located 1 to 2 mm 
from the inferior corneoscleral limbus, is 1 to 2 
mm in width, and characteristically extends 
from the 4 o’clock to the 8 o’clock meridians. 
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The cornea above this thinned area protrudes, 
which flattens the vertical meridian and creates 
large against-the-rule (axis near 180 degrees) 
irregular astigmatism. Inferiorly, over the ectat- 
ic area, the vertical meridian steepens. This 
creates significant inferior steepening.’ In ex- 
ceptional cases, the thinning can extend superi- 
orly to include the horizontal meridian. If this 
occurs, vertical flattening can be balanced by 
horizontal flattening, which results in less over- 
all astigmatism. 

As the topographic changes progress, specta- 
cle correction of vision becomes impossible. 
Although rigid contact lenses may improve vi- 
sion, the inferior nature of this disorder and 
severe astigmatism create difficulty in obtaining 
an adequate fit. Often these patients require 
surgical intervention to improve vision. 

A number of surgical procedures for visual 
rehabilitation of patients with pellucid margin- 
al corneal degeneration have been described. 
These included thermocauterization, diather- 
my, crescentic lamellar keratoplasty,’ crescen- 
tic penetrating keratoplasty,‘ and large eccen- 
tric penetrating keratoplasty.2*? Reported 
results consisted only of isolated cases with 
limited follow-up. Since the thinned area is 
close to the inferior corneoscleral limbus, pene- 
trating keratoplasty requires a large inferiorly 
displaced graft. These grafts, placed near the 
limbal vasculature, have an increased risk of 
vascularization and subsequent transplant re- 
jection. Additionally, higher postoperative 
astigmatism may result from an eccentric graft. 
The present series includes the results of large 
eccentric penetrating keratoplasty in 12 eyes of 
11 patients with pellucid marginal corneal de- 
generation. 


Patients and Methods 


All charts of patients undergoing penetrating 
keratoplasty from 1974 to 1988 for pellucid 
marginal corneal degeneration were reviewed. 
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Each patient was examined by one of us 
(J.H.K.). Patients were excluded if follow-up 
was less than one year. The diagnosis of pellu- 
cid marginal corneal degeneration was made by 
slit-lamp examination. All patients had charac- 
teristic inferior stromal thinning with protru- 
sion above the thinned area. The inferior loca- 
tion as well as an absence of vascularization or 
lipid deposits helped to distinguish pellucid 
marginal corneal degeneration from Terrien’s 
peripheral corneal degeneration. The diagnosis 
of pellucid marginal corneal degeneration co- 
existing with keratoconus was made by finding 
two separate and distinct areas of corneal thin- 
ning. The thinning associated with keratoconus 
was greatest at the apex of the cone. The inferi- 
or thinning secondary to pellucid marginal cor- 
neal degeneration occurs inferior to the corneal 
protrusion (Figure). These two areas of thin- 
ning are separated by cornea of more normal 
stromal thickness. These patients were includ- 
ed because the major factor determining the 
size and location of the corneal transplant was 
the extent and location of the inferior thinning 
secondary to pellucid marginal corneal degen- 
eration. The keratoconic area was thus always 
included in the host tissue removed at surgery. 
Preoperative vision of all patients undergoing 
penetrating keratoplasty was either inadequate 





Keratoconus 


Pellucid 
Marginal 
Degeneration 


Figure (Varley, Macsai, and Krachmer). Inferocen- 
tral thinning and protrusion characteristic of kerato- 
conus as well as inferior thinning characteristic of 
pellucid marginal corneal degeneration are shown. 





or the patient was intolerant of the spectacle 
correction or contact lens fit. 

All but one patient underwent only a pene- 
trating keratoplasty. The exception was a 71- 
year-old woman who had an intracapsular cata- 
ract extraction at the time of corneal transplan- 
tation. Most grafts were 9.0 or 9.5 mm in the 
same size recipient bed. One graft was 10.0 mm 
and one graft was 0.5 mm larger than the 
recipient bed. In all cases, the grafts were infer- 
iorly displaced to encompass the abnormal cor- 
nea. Most grafts were secured with interrupted 
10-0 nylon sutures. The exceptions (in two 
cases) were secured with a single running su- 
ture or a combination of interrupted and run- 
ning sutures. 

Sutures were removed if they were loose or 
eroded or for modification of astigmatism when 
the wound was stable. Location of suture re- 
moval or vascularization was indicated by a 
drawing or by-noting the clock hour. Postopera- 
tive visual acuity and astigmatism were record- 
ed at the time spectacle correction was given. 
Mean visual acuity is calculated from the 
Snellen visual acuity converted to a decimal 
number. 


Results 


A study of patients undergoing penetrating 
keratoplasty disclosed 12 eyes of 11 patients 
with pellucid marginal corneal degeneration 
and at least one year of postoperative follow- 
up. Seven (64%) patients were men, and four 
(36%) were women. There were five right and 
seven left eyes. Patients ranged in age from 29 
to 71 years. Coexisting conditions included 
cataracts, amblyopia, Down’s syndrome, kera- 
toconus, and hydrops. Of these eyes, eight 
(67%) also had features of keratoconus. 

The average postoperative follow-up was 
three years (range, one to eight years). Al- 
though two patients were lost to follow-up an 
average of five years after surgery, the remain- 
der continue to be followed up. Ten of the 12 
grafts were clear at the patients’ last visit. One 
patient with Down’s syndrome and trichiasis 
developed a postoperative bacterial corneal ul- 
cer that responded to appropriate antibiotics. 
However, a resultant paracentral scar limited 
postoperative vision. The only case of graft 
failure occurred in a healthy 40-year-old man 
who had a successful graft in his fellow eye. 
The original graft was repeated at one month 
because of persistent epithelial defects and ker- 
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atolysis of the wound. Repeated grafts had 
similar difficulties. The most recent graft is 
clear, but postoperative vision is limited by a 
cataract. 

Other complications included wound leak, 
mild increase of intraocular pressure, endothe- 
lial allograft rejection, and a retinal detach- 
ment. The wound leak was easily repaired by a 
minor operation. Increased intraocular pres- 
sure occurred in only one patient. It was con- 
trolled with a single medication. Although 
seven of 11 clear grafts (64%) had at least one 
endothelial allograft rejection episode, no graft 
failed secondary to a rejection. The retinal 
detachment occurred in a patient who had a 
combined penetrating keratoplasty and intra- 
capsular cataract extraction. Despite successful 
repair of the retinal detachment, final vision 
was limited by a retinal abnormality. 

Sutures were removed when loose or to modi- 
fy astigmatism when the wound was stable. 
Although loose, eroded sutures did occur, this 
appeared to be random and was not isolated to 
the inferior wound where the graft is closest to 
the corneoscleral limbus. Additionally, eroded 
sutures were removed without complication. 

Superficial vascularization of the graft oc- 
curred in four eyes. In each case, it was not 
progressive and did not interfere with vision. 
The location appeared random and was not 
more common inferiorly. Only in the failed 
graft, in which vascularization occurred around 
the circumference, was it a problem. In this 
patient, repeat penetrating keratoplasty was 
performed in a vascularized cornea. 

Astigmatism, refraction, and visual acuity 
were recorded at the time of visual correction. 
This ranged from six to 21 months (mean, 11 
months) after surgery. Average postoperative 
keratometric astigmatism was 2.46 diopters. 
One patient required relaxing incisions with 
augmentation sutures for 9 diopters of postker- 
atoplasty astigmatism. The patient responded 
well with final keratometry of 40.00/40.00. 
Visual acuity in seven patients not limited by 
retinal disease, amblyopia, or previous microbi- 
al keratitis ranged from 20/20 to 20/40. Aver- 
age visual acuity in these patients was slightly 
better than 20/30. 


Discussion 


Minimum follow-up was one year and aver- 
aged three years. Coexisting conditions seen in 
our patients, such as corneal hydrops (one eye) 


and Down's syndrome (one eye), are well rec- 
ognized and have been previously reported.” 
Although less well recognized, the coexistence 
of keratoconus and pellucid marginal corneal 
degeneration, seen in eight of the eyes, has also 
been previously reported.” 

Since the thinned portion of the cornea is 1 to 
2 mm from the inferior corneoscleral limbus, a 
penetrating keratoplasty must be inferiorly dis- 
placed to encompass the thinned cornea or so 
large that virtually all of the cornea is replaced. 
Even when inferiorly displaced, these grafts 
were larger than normal to avoid sutures en- 
croaching on the visual axis superiorly. Typical- 
ly, grafts were 9.0 or 9.5 mm with the same size 
recipient bed. Despite the close proximity of the 
graft to the corneoscleral limbus, early suture 
erosion and vascularizdtion of the graft oc- 
curred randomly around the graft and were not 
isolated to the inferior wound. 

The use of penetrating keratoplasty in the 
management of pellucid marginal corneal de- 
generation has been reported.*** However, re- 
ports include isolated cases of patients with 
limited follow-up data. Parker and associates‘ 
summarized two cases in their report of the 
clinicopathologic features of pellucid marginal 
corneal degeneration. In the first case, the pa- 
tient had four episodes of allograft rejection 
within the first two years, but at five years after 
surgery visual acuity was 20/30 with a clear 
central graft. In the second, the patient had a 
clear graft with 20/60 visual acuity 18 months 
after surgery. Carter, Jones, and Wilhelmus,’ in 
their communication on acute hydrops occur- 
ring in pellucid marginal corneal degeneration, 
described a patient with 20/30 visual acuity 
after penetrating keratoplasty and a successful- 
ly treated allograft reaction. Speaker, Arentsen, 
and Laibson® reported the survival of large 
diameter penetrating keratoplasties. Two eyes 
of 15 patients were transplanted for pellucid 
marginal corneal degeneration. Despite an in- 
creased prevalence of graft rejection, they doc- 
umented a good prognosis for these large 
grafts. 

Endothelial allograft rejection was common 
in our patients as well. At least one rejection 
episode occurred in seven of 11 (64%) of our 
clear transplants. When corneal edema oc- 
curred with a rejection episode, it was most 
often located inferiorly where the graft is in 
proximity to the corneoscleral limbus. All rejec- 
tions responded quickly to topical and systemic 
corticosteroids, and no graft failed secondary to 
rejection. Even so, an incidence of 64% is high- 
er than that reported for keratoconus grafts (7% 
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to 38%). Therefore, these patients require care- 
ful follow-up and repeated instructions to re- 
port symptoms early. . 

In a small series such as this, it is difficuit to 
comment on the frequency of complications. 
With the exception of allograft rejection; how- 
ever, no other complication stood out as being 
excessive. Additionally, early suture erosion or 
stromal vascularization did not complicate the 
postoperative course in these patients. 

Eliminating two patients with retinal disease 
(previous retinal detachment and macular de- 
generation), one patient with amblyopia, and 
one patient with a corneal scar, postoperative 
visual acuity ranged from 20/20 to 20/40. 
These visual results are similar to those seen 
after penetrating keratoplasty for keratoconus 
(92% .equal or better than 20/40). 1-13 Visual 
correction. was dispensed an average of 11 
months after surgery. Since these grafts are 
larger and, therefore, closer to the corneoscler- 
al limbus, it is possible that the wound heals 
quicker, which allows for earlier suture remov- 
al for modification of astigmatism. 

Keratometric astigmiatism in all clear grafts at 
the. time of visiial correction averaged 2.46 
diopters. This is slightly better than the report- 
ed postoperative astigmatism in keratoconus 
patients (3:8 to 4.1 diopters). Although this 
astigmatism was stable at the time spectacles 
were given, in some patients with residual 
sutures in-place it may change as sutures break 
and are removed. Additionally, one patient did 
require surgical correction of 9.0 diopters of 
postkeratoplasty astigmatism. The patient re- 
sponded well to relaxing incisions with aug- 
mentation sutures as previously described. 

We believe that a large eccentric penetrating 
keratoplasty offers an excellent surgical correc- 
tion for pellucid marginal corneal degenera- 
tion. Early suture erosion and graft vasculariza- 
tion were not problems. Visual results are 
similar to those reported for keratoconus. Al- 
though allograft reactions are common, if diag- 
nosed early and treated aggressively they re- 
spond well. 


August, 1990 


References 


1. Schlaeppi, V.: La dystrophie marginale infe- 
rieure pellucide de la cornee. Probl. Actuels. Oph- 
thalmol. 1/672, 1957. 

2. Krachmer, J. H.: Pellucid marginal corneal de- 
generation. Arch. Ophthalmol. 96:1217, 1978. 

3. Schanzlin, D. J., Sarno, E. M., and Robin, J. B.: 
Créscentic lamellar keratoplasty for pellucid margin- 
al degeneration. Am. J. Ophthalmol. 96:253, 1983. 

4. Parker, D. L., McDonnell, P. J.; Barraquer, J., 
and Green, W. R.: Pellucid marginal corneal degen- 
eration. Cornea 5:115, 1986. 

5. Carter, J. B., Jones, D. B., and Wilhelmis; K R.: 
Acute hydrops in pellucid marginal corneal degener- 
ation. Am. J. Ophthalmol. 107:167, 1989. 

6. Rodrigues, M. M., Newsome, D. A., Reaches! 

J. H., and Eiferman, R. A.: Pellucid marginal corneal 
degeneration. A clinicopathologic study of two cases. - 
Exp. Eye Res. 33:277, 1981. 
_ 7. Pouliquen, Y., D’Hermies, F., Puech, M. 
Dhermy, P., Goichot-Bonnat, L., and Savoldelli, M.: 
Acute corneal edema in pellucid marginal degenera- 
tion or acute marginal keratoconus. Cornea 6:169, 
1987. 

8. Speaker, M. G., Arentsen, J.J., and Laibson, 
P. R.: Long-term survival of larger diameter pene- 
tratirig keratoplasties for keratoconus and pellucid 
marginal degeneration. Acta Ophthalmol. [Suppl.] 
(Copenh.) 192:17, 1989. 

9. Francois, J., Hanssens, M., and Stockmans, Li 
Pellucid marginal degeneration of the cornea. Oph- 
thalmologica 155:337, 1968. 

10. ae F., Nishimura, K., Kodama, Y., 
Tsuji, T., and Itoi, M.: Keratoconus with pellucid 
marginal corneal degeneration. Arch. Ophthalmol. 
102:895, 1984. 

11. Ehlers, N., and Olsen, T.: Long term results of 
corneal grafting in keratoconus. Acta Ophthalmol. 
61:918, 1983. 

12. Troutman, R. C., and Gastez, R. N.: Surgical 
advances and results of keratoconus. Am. J. Ophthal- 
mol. 90:131, 1980. 

13. Sayegh, F. N., Ehlers, N.; atid Farah, Í.: Evalua- 
tion of penetrating keratoplasty i in keratoconus. Nine 
years follow-up. Acta Ophthalmol. 66:400, 1988. 

14. Mandel, M. R., Shapiro, M. B., and Krachmer, 
J. H.: Relaxing incisions with augmentation sutures 
for the correction of postkeratoplasty astigmatism. 
Am. J. Ophthalmol. 103:441, 1987. 





Enchondromatosis and Hemangioma (Maffucci’s 


Syndrome) With Orbital Involvement 


Thomas E. Johnson, M.D., Amin M. Nasr, M.D., Robert M. Nalbandian, M.D., 
and Jan Cappelen-Smith, M.D. 


Maffucci’s syndrome is a rare, congenital 
disease of unknown cause characterized by 
the development of multiple enchondromas 
and soft-tissue hemangiomas. We treated a 
34-year-old man with Maffucci’s syndrome, 
bilateral proptosis secondary to multiple in- 
traorbital hemangiomas, corneal exposure 
secondary to a left facial nerve palsy, and 
multiple intra-abdominal tumors. The skele- 
tal manifestations were not clinically appar- 
ent and were only discovered after a careful 
radiologic survey. Simultaneous bilateral or- 
bital cavernous hemangiomas should alert the 
physician to the possibility of Maffucci’s syn- 
drome. 


Cavernous HEMANGIOMA has been described 
as the most common primary orbital tumor in 
adults.’ Most patients have unilateral solitary 
lesions, although multiple lesions have been 
found to involve the same orbit. Harris and 
Jakobiec* analyzed 66 cases of orbital cavernous 
hemangioma and found no cases of bilateral 
orbital involvement. Unilaterality is usually the 
rule, although one case of bilateral simultane- 
ous cavernous hemangioma has been docu- 
mented.’ We treated a patient with multiple 
tumors that were consistent with cavernous 
hemangiomas in both orbits and the clinical 
features of Maffucci’s syndrome. 


Case Report 


A 34-year-old man had bilateral, painless 
proptosis for six years with associated left- 
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sided hearing loss, multiple swellings involving 
his face, neck, back, shoulders, and arms, and 
abdominal pain. Previous treatment included a 
left external carotid ligation three years previ- 
ously for unknown reasons. The results of a 
biopsy of a neck lesion two years later showed 
cavernous hemangioma. The patient’s medical 
history was otherwise unremarkable, and the 
family history was noncontributory. 

On examination the best-corrected visual 
acuity was R.E.: 20/25 and L.E.: light percep- 
tion with poor projection. Bilateral axial prop- 
tosis was noted, and Hertel exophthalmometer 
readings with a 105-mm base disclosed 29 mm 
for the right eye and 31 mm for the left eye. The 
results of the anterior segment examination of 
the right eye showed only slight conjunctival 
hyperemia. The left eye, however, demonstrat- 
ed evidence of marked corneal exposure with 
secondary keratinization of the cornea and con- 
junctiva (Fig. 1). A left-sided seventh nerve 
palsy and severe sensorineural hearing loss 
were detected. The right eye was normal; how- 
ever, visualization of the left fundus was not 
possible because of corneal opacification. Mul- 
tiple subcutaneous nodules of various sizes 
were palpable on the patient’s face, neck, back, 
shoulders, and arms (Fig. 2). Additionally, 
bony prominences were evident on the left side 
of his skull, yet no other gross skeletal abnor- 
malities were noted. The thyroid was not en- 
larged. 

The results of laboratory investigations dis- 
closed normal values for the following: com- 
plete blood cell count, urinalysis, electrolytes, 
serum calcium, phosphorus, blood urea nitro- 
gen and creatinine levels, liver function stud- 
ies, thyroid function studies, serum cortisol, 
serum protein electrophoresis, and antibody 
test for human immunodeficiency virus. 

Skull x-rays indicated multiple areas of de- 
structive changes in the vault and base of the 
skull. Involvement was mostly on the left side 
of the calvarium, including the occiput, parie- 
tal, and frontal bones. The changes extended 
into the left sphenoid bone, the sphenoid sinus, 
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Fig. 1 Johnson and associates). A 35-year-old man 
with bilateral axial proptosis, left seventh cranial 
nerve palsy, and resultant exposure keratitis with 
keratinization of the left cornea and conjunctiva. 


and posterior ethmoid sinuses. The sella turcica 
appeared to be completely destroyed (Fig. 3). 

Skeletal x-rays displayed multiple, radiolu- 
cent areas consistent with enchondromas with- 
in the proximal two thirds of the third, fourth, 
and fifth right metacarpal bones (Fig. 4). Simi- 
lar lesions were seen in the proximal right 
radius and ulna, the right humerus, the left 
radius, and in both fibulas. No abnormalities 
were interpreted from plain x-rays of the spine, 
pelvis, feet, knees, and chest. 

Computed tomographic scans of the orbits 
and brain disclosed multiple, well-delineated 
round and oval tumors within both orbits. 
These varied in size from a few millimeters to 
20 mm in diameter (Fig. 5). The lesions en- 
hanced strongly after intravenous contrast in- 
jection. Tumor extension was noted through the 
left optic canal and left superior orbital fissure 
with involvement of the middle cranial fossa 
and left cavernous sinus. There was extensive 
involvement of the left temporal bone, sphe- 
noid bone, left part of occipital bone, and focal 
areas of both parietal and frontal bones, with a 
partially osteolytic and partially osteoblastic 
tumor (Fig. 6). On the inside of the skull, the 
bony changes were lined with an irregular layer 
of contrast-enhancing soft tissue, which ex- 
tended near the foramen magnum up to the 
tentorium and supratentorially along the pet- 
rous bone. A few similar, soft-tissue mass le- 
sions were seen along the inner table of the 
skull (Fig. 7). 

Computed tomographic scans of the abdo- 
men displayed an irregular, hypodense area 
measuring 5 X 3 cm in the anterolateral part of 
the right liver lobe, slightly beneath the right 








re 





Fig. 2 (Johnson and associates). Profile of the pa- 
tient shows marked, left-sided proptosis as well as 
multiple, subcutaneous nodules involving the left 
side of the face. 





Fig. 3 (Johnson and associates). Skull x-ray show- 


ing multiple areas of destructive change in vault and 
base of skull, and destruction of the sella turcica. 
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Fig. 4 (Johnson and associates). Right hand x-ray 
displays multiple, radiolucent areas within proximal 
two thirds of third, fourth, and fifth metacarpals, 
consistent with enchondromas (arrows). 


hemidiaphragm, with smaller, rounded, radio- 
lucent areas scattered throughout the liver. The 
spleen was enlarged and also showed multiple 
radiolucent lesions. Large, rounded, partly lob- 
ulated tumor masses were found in the area of 
both adrenal glands. These had minimal pe- 
ripheral calcifications with a slight rim en- 
hancement after contrast. 

The results of ultrasound assessment of both 
orbits, the skull lesions, and the facial masses 
disclosed multiple, well-outlined, spherical 
masses in both orbits with high internal reflec- 
tivity, multiple cavernous spaces, and minimal 
vascularity. The skull and facial lesions had 
similar echographic characteristics, and there 
was mild attenuation cf the sound beams in all 
lesions. The findings of the orbital, skull, and 
facial lesions were echographically consistent 
with cavernous hemangiomas‘ (Figs. 8 and 9). 

The results of a biopsy of a subcutaneous 
nodule from the left cheek showed large, vascu- 
lar lumens with thick, fibrous walls and a single 
layer of mature endothelium. Many of the vas- 
cular cavities contained erythrocytes (Fig. 10). 
Cavernous hemangioma was diagnosed, and 
the diagnosis of Maffucci’s syndrome was sug- 
gested by one of us (R.M.N.), based on the 





Fig. 5 (Johnson and associates). Nonenhanced com- 
puted tomographic scan shows multiple, well-deline- 
ated, round to oval tumors within both orbits ‘of 
varying sizes. Tumor extension is evident through 
superior orbital fissure, with involvement of left 
middle cranial fossa and cavernous sinus. 


history, clinical findings, and histopathologic 
findings. Biopsy specimens were also obtained 
from the left parieto-occipital skull. Soft-tissue 
biopsy specimens showed cavernous hemangio- 
ma (Fig. 11), whereas bone biopsy specimens 
demonstrated no abnormalities. 7 

After the initial examination the patient was 
transferred to an oncology center for further 
investigation of the intra-abdominal tumors. 
The patient left the hospital despite medical 
advice and has been lost to follow-up. 


Discussion 


The syndrome of multiple enchondromas 
combined with multiple soft-tissue hemangio- 
mas was first described by Maffucci at the Uni- 
versity of Naples in 1881.5 The syndrome is 
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Fig. 6 (Johnson and associates). Bone window set- 
ting of enhanced axial computed tomographic scan 
illustrates marked destructive changes within the 
base of the skull. 


characterized by both skeletal and nonskeletal 
manifestations. 

The skeletal changes are believed to be 
caused by a congenital defect in endochondral 
ossification that affects the growing ends of 
bones and results in irregular growth (dyschon- 
droplasia). Islands of cartilage may begin to 
proliferate or come to the surface, forming ex- 
panding cartilaginous tumors (enchondro- 
mas).° 

The lesions most commonly involve the meta- 
carpals and phalanges of the hands and the 
bones of the feet, and frequently involve the 
tibia, fibula, radius, and ulna.’® Tumors have 
also been reported to involve vertebrae, ribs, 
scapula, pelvis, and skull.°? Cranial nerve pal- 
sies have been described as the cause of in- 
volvement of the base of the skull.” The skele- 
tal manifestations usually occur in early or 
midchildhood, and tumor growth usually ceas- 
es by the end of the second decade.** Often the 
lesions are asymmetric, but they are rarely 
unilateral." Fractures of affected bones may 
follow minimal trauma; this occurred in 26% of 
the patients in Anderson’s review of 62 report- 
ed cases. The patients are often of short stat- 
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computed tomographic scan illustrates marked con- 
trast enhancement of orbital lesions, bony changes in 
skull bones, and contrast-enhancing soft-tissue le- 
sion adjacent to bony abnormalities within the pos- 
terior and middle cranial fossae. 





ure, and the limbs are often deformed as a 
result of a malunion of fractures.5** The dys- 
chondroplasia in Maffucci’s syndrome does not 
differ from that in multiple enchondromatosis 
or Ollier’s disease.” 

The nonskeletal manifestations of Maffucci’s 
syndrome consist primarily of simple or cavern- 
ous hemangiomas occurring in the subcutane- 
ous tissues and occasionally involving the vis- 
cera.*’ The tumors usually are noted in infancy, 
involve the limbs, and vary greatly in size.® 
Thrombosis in dilated vessels and phlebectasia 
are common findings.®’ Patients may have or- 
thostatic hypotension secondary to pooling of 
blood in dependent hemangiomas.’ Cutaneous 
lymphangiomas have also been associated with 
this syndrome,” as well as skin pigmentation 
abnormalities including hyperpigmentation, 
nevi, and vitiligo.® 

A generalized predisposition to neoplasia in 
adulthood has been well established in Maf- 
fucci’s syndrome. Malignant transformation of 
enchondromas to chondrosarcomas has been 
noted in 15% to 20% of patients.®?* Malignant 
degeneration of hemangiomas and lymphangi- 
omas may also occur.’ Other tumors reported to 
be associated with this syndrome include fibro- 
sarcoma, glioma, mesenchymal ovarian tumor, 
carcinoma of the pancreas, pituitary adenoma, 
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Fig. 8 (Johnson and associates). Composite echo- 
gram of orbital lesions. Top, A-scan showing high 
reflective, well-encapsulated, solid lesion with multi- 
ple septa and moderate sound attenuation. Bottom, 
B-scan showing rounded, retrobulbar mass. These 
findings are typical of cavernous hemangiomas. 


uterine polyp, uterine fibroid, adrenal cortical 
adenoma, ovarian thecoma, multiple fibromas,? 
and adenocarcinoma of the liver.” 

Men and women are affected equally and 
there is no racial predilection.*” The disease is 
congenital but not hereditary.®* Patients are 
usually of normal intelligence®’? with normal 
karyotypes.®**” The cause of the disease is un- 
clear. The syndrome appears to represent a 
congenital mesodermal dysplasia with frequent 
mesodermal neoplasia? The complete syn- 
drome, in which patients exhibit gross deformi- 
ties, is exceedingly rare. Many mild cases and 
formes frustes are usually not diagnosed.’ 

Other diseases considered in the differential 
diagnosis include Klippel-Trénaunay-Weber 
syndrome and blue rubber bleb nevus. Patients 
with Klippel-Trénaunay-Weber syndrome de- 
velop varicosities of the legs, cutaneous heman- 
giomas, and hypertrophy of tissues in the af- 





Fig. 9 (Johnson and associates). Composite echo- 
gram of facial lesion. Top, A-scan showing multiple, 
well-encapsulated, septated lesions with moderate 
sound attenuation. Bottom, B-scan showing spherical 
mass with multiple echolucent areas. These findings 
are consistent with cavernous hemangioma. 


fected limbs.“ A congenital varix of the 
forehead and inferior orbital vein resulting in 
intermittent exophthalmos has been document- 
ed in a patient with this syndrome.” This dis- 
ease is usually unilateral, unlike Maffucci’s 
syndrome, and the affected limb is enlarged, 
warmer, and elongated, compared to that of the 
unaffected side.’ 

Blue rubber bleb nevus syndrome is an auto- 
somal dominant disorder characterized by blis- 
terlike, compressible, vascular nevi both on the 
body surface and involving the viscera.’® The 
nevi are often painful, and the disease is associ- 
ated with gastrointestinal bleeding.” Intermit- 
tent exophthalmos from a presumed orbital 
vascular malformation has been reported in 
association with this syndrome.® 

Ophthalmic manifestations in Maffucci’s syn- 
drome are observed rarely. Facial hemangio- 
mas, retinal hemorrhages, and papilledema 
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Fig. 10 Johnson and associates). High-power view 
of cheek cavernous hemangioma demonstrates large 
vascular lumens with thick, fibrous walls lined with a 
single layer of mature endothelium (hematoxylin and 
eosin, X 100). 


secondary to an intracranial tumor have been 
reported.” Loewinger and associates’ de- 
scribed an 18-year-old woman with Maffucci’s 
syndrome who had a large, intracranial tumor 
compatible with either an osteochondroma or 
chondrosarcoma, multiple cranial nerve pal- 
sies, and a progressive, right proptosis. A brain 
scan was “suggestive of an haemangioma in the 
right retro-orbital region.” Our patient had 
bilateral proptosis secondary to multiple cav- 
ernous hemangiomas and clinical findings of 
Maffucci’s syndrome. The identical echograph- 
ic and radiologic findings of the orbital, facial, 
and skull masses suggest a similar internal 
structure and histopathologic nature.” Echo- 
graphic characteristics are known to be a direct 
reflection of the internal structure of tissues 
and are specific in differentiating lesions such 
as cavernous hemangiomas. The diagnosis of 
facial and skull cavernous hemangiomas sug- 
gests the orbital lesions are similarly cavernous 
hemangiomas. Previous echographic and histo- 
pathologic correlations made on tumors sup- 
port the concept of standard correlations of 
tissues based on similar echographic and radio- 
logic findings.” The long bone abnormalities 
in this patient were found after a careful radio- 
logic survey. They were not clinically apparent. 

Treatment of the manifestations of this syn- 
drome is surgery, with orthopedic or general 
surgical intervention required for correction of 
deformities and, occasionally, amputations of 
grossly deformed limbs and digits.°*° Irradia- 
tion has been used in an attempt to reduce the 
size of hemangiomas, but the benefits are ques- 
tionable and the modality is not recommend- 
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Fig. 11 Johnson and associates). Low-power view 
of cavernous hemangioma of scalp exhibiting large, 
blood-filled vascular lumens and thick, fibrous septa 
(hematoxylin and eosin, Xx 20). 


ed.® Careful and prolonged follow-up is essen- 
tial to detect malignant transformation of 
tumors.” When chondrosarcomas develop, the 
prognosis is poor.” 
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OPHTHALMIC MINIATURE 


“I understand you're a doctor?” 
“Fm an ophthalmic surgeon.” 


... “Did I ever tell you what—no, I didn’t. It was one of the ladies-in- 
waiting. I never did find out what they were waiting for. Anyway, this one 
countess . . . she was right out of Gone With the Wind,” Cathy said with a 
chuckle. It was his wife’s favorite epithet for useless women. “She asked me 


if I did needlepoint.” 


Not the sort of thing you ask my wife. Jack grinned at the windows. “And 


77 


you said... 


“Only on eyeballs.” A sweet, nasty smile. 


Tom Clancy, Patriot Games 


New York, Berkley Books, 1987, pp. 116 and 161 





Treatment of Manifest Latent Nystagmus 





Alina A. Zubcov, M.D., Robert D. Reinecke, M.D., Irene Gottlob, M.D., 
Donelson R. Manley, M.D., and Joseph H. Calhoun, M.D. 


Eight patients with manifest latent nystag- 
mus, as noted by ocular movement recordings, 
were examined for nystagmus reduction after 
surgical or optical treatment. Seven of the 
patients had strabismus. Five patients under- 
went strabismus surgery, had no tropia post- 
operatively, and the manifest latent nystag- 
mus converted to latent nystagmus. Four of 
these five patients subsequently showed im- 
provement in binocular visual acuity. Three 
patients received optical treatment; one had 
accommodative esotropia and, with appropri- 
ate spectacle correction, the manifest latent 
nystagmus was converted to latent nystagmus 
with improved vision. In the other two pa- 
tients the manifest latent nystagmus lessened 
after correction with appropriate spectacles; 
binocular visual acuity of one of these pa- 
tients improved. The possibility of converting 
manifest latent nystagmus to latent nystag- 
mus by strabismus surgery is a reasonable 
surgical goal. In patients with manifest latent 
nystagmus and strabismus, surgical or optical 
alignment of the eyes decreases the nystagmus 
intensity and may also improve binocular vis- 
ual acuity. 


Moanirest LATENT NYSTAGMUS is a congenital 
jerk form of nystagmus in which the fast phase 
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is toward the fixating eye and the slow phase 
has decreasing velocity. It occurs when viewing 
binocularly (with both eyes open) but fixating 
monocularly. 

Latent nystagmus is identical to manifest la- 
tent nystagmus in wave form and differs only in 
its manifestation. True latent nystagmus occurs 
when covering or blurring the image in one eye; 
it is absent when viewing with both eyes. La- 
tent nystagmus is always present in patients 
with manifest latent nystagmus. It has been 
shown that strabismus is necessary for manifest 
latent nystagmus, since patients with strabis- 
mus typically fixate monocularly while viewing 
with both eyes. This is presumably caused by 
cortical suppression.’ 

Binocular visual acuity in patients with latent 
nystagmus is one to several lines better than the 
monocular visual acuity of either eye.” Through 
its characteristic wave form with minimal fove- 
ation time per cycle, manifest latent nystagmus 
and latent nystagmus are reported to be corre- 
lated with a poorer visual acuity than other 
wave forms or types of nystagmus.’ 

We investigated methods of reducing nystag- 
mus and improving binocular visual acuity in 
patients with manifest latent nystagmus. In 
patients with latent nystagmus, binocular visu- 
al acuity was better when the nystagmus inten- 
sity decreased. One case with documented 
ocular movement recordings preoperatively 
and postoperatively has been reported.’ The 
patient had heterotropia and manifest latent 
nystagmus that converted into latent nystagmus 
after successful surgical alignment of the eyes. 
No data on binocular postoperative visual acu- 
ity, however, were given. 

We treated eight patients in whom we per- 
formed ocular movement recordings. In six pa- 
tients the manifest latent nystagmus converted 
to latent nystagmus, and two patients had re- 
duced manifest latent nystagmus after success- 
ful strabismus surgery or optical alignment of 
the eyes. Six of the eight patients also demon- 
strated improved binocular visual acuities. 
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Patients and Methods 


All of the patients had manifest latent nystag- 
mus, reliable visual acuity measurements, and 
all received treatment. The criteria for entering 
the study were based on the patients’ initial 
ocular movement recording done at the Foer- 
derer Eye Movement Center for Children. The 
electro-oculographic criteria proposed by 
Dell’Osso, Schmidt, and Daroff? and Dell’Osso" 
were used to differentiate between manifest 
latent nystagmus, latent nystagmus, and infan- 
tile nystagmus wave forms. The manifest latent 
nystagmus and latent nystagmus were charac- 
terized by a typical wave form: a fast jerk 
followed by a slow phase decreasing in veloci- 
ty. In contrast, the pendular wave form, a jerk 
wave form with increasing velocity of the slow 
phase, and triangular and torsional wave forms 
were thought to be consistent with infantile 
nystagmus. The presumed foveation time was 
measured as the period of time during which 
the ocular movement velocity was less than 2.5 
degrees per second.’ Nystagmus intensity was 
defined as the nystagmus amplitude multiplied 
by its frequency. 

Fight patients met the criteria and were fol- 
lowed up for a mean of 1.75 years. Within this 
interval they were examined two to four times 
and treated by one of us. 

At least one complete ocular examination and 
ocular movement recording was done before 
treatment and one was done shortly after treat- 
ment. Binocular visual acuitiés were measured 
in primary position and in the preferred head 
position, if different. Monocular visual acuities 
were measured by two techniques: with full 
occlusion of the fellow eye and while holding a 
+4.00 spheric lens in front of the fellow eye. If 
the patient could not give subjective visual 
acuity responses, sweep visual-evoked cortical 
potentials were used to estimate visual acuity 
quantitatively.’ .The visual acuity measure- 
ments were obtained between six and 16 weeks 
apart. No therapy for amblyopia was received 
by any of the patients within the intervening 
period. All patients’ ocular movements were 
recorded on videotape at each visit. The ampli- 
tude of the nystagmus was estimated in per- 
centage of the corneal diameter from the televi- 
sion tape recordings for gain standardization of 
the infants who had electro-oculograms. The 
accuracy of the estimate was +0.25 mm. 

The ocular movement recordings were done 


with a scleral, magnetic search coil system or 
electro-oculogram. The electro-oculography 
system used a Tracor RV-275 recorder and the 
method described by Reinecke, Guo, and Gold- 
stein.” The scleral search coil recording system 
has been described by Collewijn, van der Mark, 
and Jansen." The ocular movements were re- 
corded over a period of three to five minutes in 
the straight-ahead position and in different 
fields of gaze with both eyes open and with 
each eye sequentially covered. As much as 
cooperation permitted, ocular movements elic- 
ited by near and far targets were recorded. In 
one patient (Case 8), a torsional coil recording 
was also performed. The proportion of occur- 
rence of different nystagmus wave forms was 
estimated relative to the overall recording time. 


Results 


The clinical and ocular movement data of our 
patients are given in the Table. 


Case 1 

A 7-month-old boy had constant nystagmus 
and 50 prism diopters of esotropia. The wave 
form analysis by electro-oculography disclosed 
70% manifest latent nystagmus wave form and 
30% infantile nystagmus wave form (pendular) 
with 20- to 40-msec foveation time per cycle 
(Fig. 1). Visual acuity with both eyes open (by 
sweep visual-evoked potential) recorded at the 
age of 7 months was estimated to a Snellen 
equivalent of 20/50. Shortly after successful 
ocular muscle surgery, the Brückner test dis- 
closed orthophoria. On _ electro-oculography 
only the pendular wave form of infantile nys- 
tagmus was recorded when both eyes were 
open (Fig. 2). The frequency of the nystagmus 
did not change (3 Hz), whereas the foveation 
time per cycle increased to between 60 and 120 
msec. The aniplitude of the nystagmus, as mea-’ 
sured in percentage of the cornea diameter 
from the television tape recordings, also was 
constant. With either eye covered, the latent 
nystagmus was obvious. Binocular visual acu- 
ity, by sweep visual-evoked potential, was esti- 
mated to a Snellen equivalent of 20/40, which 
showed a modest increase. 


Case 2 
A 6-year-old boy who had nystagmus since 
infancy developed a left head turn over the past 
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TABLE 


CLINICAL DATA OF EIGHT PATIENTS WITH NYSTAGMUS* 


PRETREATMENT 

CASE NO., BINOCULAR VISUAL 

AGE (YRS) DIAGNOSIS _ ACUITY 

1, 0.58 Infantile esotropia, nystagmus, 20/50 (sweep 
myopia, anisometropia VEP) 

2,6 Infantile esotropia, right 20/40 (left 
hypertropia, nystagmus, left head turn) 
head turn and tilt 

3, 57 Acquired A pattern exotropia, 20/80 
nystagmus, oscillopsia 

4,6 Infantile esotropia, left dis- 20/40 (before 
sociated vertical deviation, last surgery) 
nystagmus, status postbime- 
dial rectus recession 

5, 12 Infantile esotropia, dissociated 20/25 (before 
vertical deviation in both last surgery) 
eyes, nystagmus; status post- 
bimedial rectus recession 

6,5 Accommodative esotropia 20/70 (Allen 
(variable), nystagmus cards) 

7, 14 2-4 P.D. esotropia, 4 P.D. disso- 20/60 
ciated vertical deviation 
in both eyes, status post- 
bimedial rectus recession and 
bilateral rectus recession, 
myopia, nystagmus 

8, 12 Orthophoria, myopia, torsional 20/50 


and horizontal nystagmus, 
stationary night blindness, 
right head tilt 


POSTTREATMENT 


BINOCULAR 
CLINICAL VISUAL 
TREATMENT FINDINGS ACUITY 
Bimedial rectus Orthophoria, latent 20/40 (sweep 
recession nystagmus VEP) 
Horizontal Orthophoria, latent 20/25 
Kestenbaum nystagmus 
procedure 
Bilateral supe- Orthophoria 20/30 
rior oblique 
tenotomies 
Left medial rectus Orthophoria, occa- 20/30 
recession, left sionally 12 P.D. left 
superior rectus dissociated vertical 
recession deviation 
Inferior rectus Orthophoria 20/25 
resection 
Correction of Orthophoria, 5 P.D. 20/38 (sweep 
hyperopia exophoria, right VEP), 20/40 
head turn (tumbling E) 
Correction of Unchanged 20/60 
myopia 
Correction of Unchanged 20/30 
myopia 


*VEP indicates visual-evoked potential, and EOG indicates electro-oculogram. 


year. The patient had had ocular muscle sur- 
gery for infantile esotropia. At his preferred 
head position of 30 degrees to the left, binocu- 
lar visual acuity was 20/40. In primary position 
he had approximately 64 P.D. of esotropia with 


4 to 6 P.D. of right hypertropia. The electro- 
oculography disclosed 20% of infantile nystag- 
mus wave form (pendular) with a null point at 
20 degrees right gaze and 80% of manifest 
latent nystagmus wave form (Fig. 3). After suc- 
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TABLE (continued) 
CLINICAL DATA OF EIGHT PATIENTS WITH 
NYSTAGMUS* 


OCULAR MOVEMENT RECORDINGS 


PRETREATMENT 


30% infantile nystagmus 
wave form (pendular) 
and 70% manifest 
latent nystagmus 
wave form (EOG) 


80% manifest latent 
nystagmus, 20% infan- 
tile nystagmus wave 
form (EOG) 


Manifest latent nystagmus 
wave form (magnetic 
search eyecoil) 


Manifest latent nystagmus 


Manifest latent nystagmus 


Manifest latent nystagmus 
wave form and inter- 
mittent pendular 
nystagmus at 8 Hz (EOG) 


Manifest latent nystagmus 
wave form at 2.5 Hz 
and 1 degree (magnetic 
search eyecoil) 


Manifest latent nystagmus 
at 2.5 Hz (EOG) and 
torsional nystagmus 
(torsional coils) 


POSTTREATMENT 


Infantile nystagmus 
wave form (pendular) 
and latent nystagmus 
(EOG) 


Virtually no nystagmus 
in primary position, 
latent nystagmus (EOG) 


Latent nystagmus (mag- 
netic search eyecoil) 


Latent nystagmus (EOG) 


Latent nystagmus (EOG) 


Latent nystagmus, inter- 
mittent pendular 
nystagmus at 8 Hz (EOG) 


Manifest latent nystagmus 
at 1 Hz and .5 degrees 
(magnetic search 
eyecoil) 


Manifest latent nystagmus 
at 1.5 Hz (magnetic 
search eyecoil) and 
torsional nystagmus 


cessful Kestenbaum-type ocular muscle surgery 
(bilateral horizontal recti recess-resect to repo- 
sition null point), the patient had orthophoria 
at distance by alternate cover test with virtually 
no nystagmus present in primary position ei- 
ther clinically or in ocular movement record- 


ings. When covering either eye, latent nystag- 
mus was still present (Fig. 4). Binocular visual 
acuity increased to 20/25. Postoperatively, the 
patient developed a right head tilt of 15 de- 
grees. 


Case 3 

A 57-year-old man had an A pattern exotro- 
pia, orthophoria in upgaze, 30 P.D. of exotropia 
in primary position, and 50 P.D. of exotropia in 
downgaze. Nystagmus was present with both 
eyes open, and the patient complained of oscil- 
lopsia in downgaze. Binocular visual acuity was 
20/80. Ocular movement recordings done with 
scleral search coils disclosed a manifest latent 
nystagmus wave form in all fields of gaze except 
superiorly, where no nystagmus was detected 
with both eyes open (Fig. 5). After bilateral 
superior oblique tenotomies were performed, 
the patient had orthophoria by cover test and 
displayed only latent nystagmus. Binocular vis- 
ual acuity was 20/25, and oscillopsia was de- 
nied. The postoperative ocular movement re- 
cordings show no nystagmus under binocular 
conditions, but latent nystagmus was present 
when covering either eye (Fig. 6). 


Cases 4 and 5 

Both patients were examined before they un- 
derwent previous surgical procedures and dis- 
played manifest latent nystagmus wave forms. 
In Case 4, this 6-year-old patient, who had had 
previous surgery for infantile esotropia, had 20 
P.D. of esotropia and 20 P.D. of left dissociated 
vertical deviation when first examined by us. 
After medial and superior rectus muscle reces- 
sions, the patient had orthophoria and binocu- 
lar visual acuity improved one line. 

The other 12-year-old patient (Case 5), who 
also had had previous surgery for infantile 
esotropia and dissociated vertical deviation, 
had 12 P.D. of right dissociated vertical devia- 
tion and 18 P.D. of left dissociated vertical 
deviation at the first examination with us. After 
bilateral inferior rectus muscle resections, the 
patient had orthophoria. Binocular visual 
acuity remained unchanged at 20/25. Post- 
operatively, both patients had only latent 
nystagmus. 


Case 6 

A 4-year-old girl simultaneously developed 
25 P.D. of accommodative esotropia and nys- 
tagmus at 1 year of age. Monocular visual 
acuity was 20/70 in each eye. After correcting 
her hyperopia (R.E.: +4.00 +1.00 x 90 and 
L.E.: +4.00 +0.50`x 88), she had orthophoria, 
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only latent nystagmus, and showed er © 
binocular visual acuity of 20/40. She had a 
right head turn on initial use of spectacles that 
resolved in a short period of time. 


Case 7 

A 14-year-old girl had manifest latent nystag- 
mus. After appropriate correction (R.E.: —7.25 
+3.50 x 20 and L.E.: —2.25 +1.25 x 145) of the 
undercorrected myopia (R.E.: —4.25 +2.75 X 
36 and L.E.: —4.50 +2.75 x 36), monocular 
visual acuity improved in the left eye from 
20/200 to 20/60 and remained unchanged (20/ 
60) in the right eye. The small esotropia (2 to 4 
P.D.) and dissociated vertical deviation (4 P.D. 
in both eyes) remained unchanged. The mani- 
fest latent nystagmus, as noted by electro-ocu- 
lography, decreased to 1 Hz and 0.5 degrees of 
amplitude without any change in binocular 
visual acuity. No foveation periods could be 
measured before or after treatment. 


Case 8 

A 12-year-old girl had nystagmus since the 
first day after birth. Binocular visual acuity in 
her preferred head position, right tilt of 10 to 15 
degrees with chin up, was 20/50. Monocular 
visual acuity was R.E.: 20/200 and L.E.: 20/50. 
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Fig. 1 (Zubcov and associates). 
Case 1. Preoperative ocular move- 
ment recordings (electro-oculogra- 
phy), binocular viewing. 


The ocular movement recordings, done with 
torsional coils, showed a torsional nystagmus 
reduced upon right head tilt. In chin-up and 
chin-down position equally, the torsional 
movement decreased in reference to straight- 
ahead position. The horizontal electro-oculog- 
raphy disclosed manifest latent nystagmus at 
2.5 Hz in primary position. The amplitude of 
the nystagmus was 8.3% of the cornea diameter 
as measured from the television tape. After 
appropriate correction (R.E.: —10.50 +2.00 x 
20 and L.E.: —9.25 +1.50 x 115) of her under- 
corrected myopia (R.E.: —7.50 +1.50 x 58 and 
L.E.: —7.25 +1.25 x 116), visual acuity in the 
right eye improved to 20/80 and the nystagmus 
decreased to 1.5 Hz. The amplitude of the 
nystagmus measured in percentage of cornea 
diameter was 6.6%. Binocular visual acuity 
improved to 20/30. 


Discussion 


Electro-oculographic diagnostic criteria were 
used in this study for identification of patients 
with manifest latent nystagmus. These criteria 
established the correct diagnosis in four of the 






Fig. 2 (Zubcov and associates). 
Case 1. Postoperative ocular move- 
ment recordings (electro-oculogra- 
phy), binocular viewing. 
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eight patients (Cases 1 to 3 and 8) who were 
misidentified before the ocular movement re- 
cordings. Four of the eight patients showed a 
combination of wave forms: manifest latent 
nystagmus and infantile nystagmus in two pa- 
tients (Cases 1 and 2), manifest latent nystag- 
mus and high-frequency pendular nystagmus in 
one patient (Case 6), and manifest latent nys- 
tagmus with torsional nystagmus in one patient 
(Case 8). Dell’Osso, Schmidt, and Daroff? found 
that 54% of their 31 patients with manifest 
latent nystagmus demonstrated a combination 
of infantile nystagmus and manifest latent 
nystagmus wave forms. Recognition of these 
mixed types seems crucial in determining the 
optimal therapeutic approach and appropriate 
postoperative expectations of patients with 
nystagmus. 

Observations of conversion of manifest latent 
nystagmus into latent nystagmus were made in 
1952 and 1962 by Healy?! who, by using an 
amblyoscope to move images onto the foveae of 
a patient with tropia, normal retinal correspon- 
dence, and nystagmus (clinically diagnosed 
manifest latent nystagmus), observed that the 
nystagmus stopped when alignment was 
achieved. Van Weerden and Houtman’ reported 
one acquired case of strabismus with oscil- 
lopsia in a patient whose spontaneous nystag- 
mus and oscillopsia disappeared after success- 
ful ocular muscle surgery. In an attempt to 
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Fig. 3 (Zubcov and associates). 
Case 2. Preoperative ocular move- 
ment recordings (electro-oculogra- 
phy), binocular viewing. 


elucidate the relationship between strabismus, 
manifest latent nystagmus, and latent nystag- 
mus, Dell’Osso, Traccis, and Abel’ described 
three patients, as documented by ocular move- 
ment recordings, who had no nystagmus during 
binocular viewing but latent nystagmus oc- 
curred when covering either eye. When the eyes 
assumed a tropic position, however, manifest 
latent nystagmus was present. 

We found that in the five patients who under- 
went successful strabismus surgery and in the 
one patient whose eyes were aligned through 
optical correction, manifest latent nystagmus 
was converted to latent nystagmus. We believe 
that the equal visual input on corresponding 
retinal loci the eyes receive when aligned is the 
cause of the conversion. Orthophoria by itself 
or a change in fusional status alone are not 
responsible for the conversion.‘ 

Dell’Osso, Traccis, and Abel! and van Weer- 
den and Houtman? did not report the visual 
acuity of their patients when they were in the 
manifest latent nystagmus stage vs the latent 
nystagmus stage. In our study, four of five 
patients (Cases 1 to 4) with manifest latent 
nystagmus underwent successful strabismus 
surgery, subsequently demonstrated conver- 
sion of the manifest latent nystagmus into la- 
tent nystagmus, and showed improvement of 
binocular visual acuity (Figs. 1 to 6, Table). 
Also binocular visual acuities of two of the 
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Fig. 5 (Zubcov and associates). 
Case 3. Preoperative ocular move- 
ment recordings (magnetic scleral 
eye coil), binocular viewing. 





three patients who had optical treatment 
improved after the conversion of manifest 
latent nystagmus to latent nystagmus (Case 6) or 
after reduction of manifest latent nystagmus 
(Case 8). 

In Case 1 visual acuity was measured by 
sweep visual-evoked potential, with which we 
have had extensive experience for infants with 
various visual disorders. Our sweep visual- 
evoked potential visual acuity estimates have 
correlated well with optotype visual acuity; 
thus we have confidence that the modest in- 
crease in visual acuity of this patient is real.’ 
This could be explained by the pendular nystag- 
mus wave form with longer foveation time that 
replaced the manifest latent nystagmus. Case 2 
had no nystagmus in primary position since the 
null point of the infantile nystagmus was thera- 
peutically moved and the manifest latent nys- 
tagmus disappeared after the correction of the 
tropia. The Kestenbaum procedure is thought 
to improve patients’ visual acuities.““ The less 
than one line improvement in this patient is 
probably because of the conversion of manifest 
latent nystagmus to latent nystagmus, as well as 
the result of a Kestenbaum procedure. Our 
findings are best demonstrated in Case 3. In this 
patient the complete disappearance of nystag- 
mus when viewing binocularly can account for 
improved visual acuity. Two patients (Cases 4 
and 5) entered the study after already undergo- 
ing one surgical procedure; therefore, we could 
not document their nystagmus before the first 
treatment but only between that one and subse- 
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quent treatments. Both of these patients now 
have orthophoria, and the manifest latent nys- 
tagmus has converted to latent nystagmus, In 
Case 4, the patient has one Snellen line in- 
crease in binocular visual acuity (Table). This 
modest increase in a 6-year-old child might be 
the result of a learning effect rather than true 
visual acuity improvement. 

One patient (Case 6) showed improved binoc- 
ular visual acuity after correction of the accom- 
modative esotropia with spectacles. Improved 
visual acuity might have been caused by the 
conversion of manifest latent nystagmus to la- 
tent nystagmus. The correction of the hyperopic 
astigmatism may have contributed to the im- 
provement of binocular visual acuity by im- 
proving the monocular visual acuity. In Case 8, 
monocular visual acuity improved after appro- 
priate correction of the myopia. The manifest 
latent nystagmus also dampened. This suggests 
a close relationship between the level of visual 
acuity and the intensity of manifest latent nys- 
tagmus. We speculate as to whether visual acu- 
ity improvement makes the nystagmus better or 
vice versa. The better the monocular visual 
acuity of the fixing eye, the lower the manifest 
latent nystagmus intensity, as demonstrated in 
this patient. One of us (R.D.R.) has observed a 
conversion of manifest latent nystagmus to la- 
tent nystagmus while treating amblyopia in 
patients with manifest latent nystagmus. The 
lack of binocular improvement demonstrated in 
Case 7 seems to support the hypothesis that a 
decreasing amplitude of manifest latent nystag- 
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mus will not improve visual acuity.’ Converse- 
ly, the improvement in binocular visual acuity 
with reduction of the manifest latent nystagmus 
in Case 8 is similar to the findings of Evans, 
Biglan, and Troost,* who documented by simul- 
taneous, quantitative ocular movement record- 
ings and 16-mm movies that the latent nystag- 
mus was least intense during the best recorded 
visual acuity of seven subjects. 

In Case 8 the patient had orthophoria and 
both manifest latent nystagmus and torsional 
nystagmus (infantile nystagmus) with a right 
head tilt of 10 to 15 degrees with the chin up. 
The early occurrence suggested infantile nys- 
tagmus, Subsequent wave form analysis, how- 
ever, disclosed a typical manifest latent nystag- 
mus, jerk nystagmus, along with an additional 
torsional component. This patient does not 
have tropia along with the manifest latent nys- 
tagmus. Lang” reported that only two of 198 
patients with latent nystagmus had no strabis- 
mus. Dell’Osso, Traccis, and Abel’ considered 
strabismus (phoria or tropia) a necessary but 
insufficient cause of manifest latent nystagmus 
or latent nystagmus. Possibly in Case 8 the 
patient had a small-angle tropia that was not 
detected because of the high-amplitude latent 
nystagmus. 

Four of our five patients who had operations 
for esotropia had symmetric surgery. The mani- 
fest latent nystagmus lessened whenever align- 
ment of the eyes was achieved. Ishikawa" per- 
formed a recess-resect surgical procedure on 
his five esotropic patients which, he believed, 
gave better results with regard to the intensity 
of nystagmus and visual function. There are no 
data in his study, however, to substantiate this 
claim. Metz and Smith” described one patient 
who underwent symmetric surgery with good 
postoperative results with regard to the nystag- 
mus intensity. Whether symmetric or asymmet- 
ric surgery is the better approach in patients 
with manifest latent nystagmus is debatable. 

The improvement in visual acuity obtained in 
two of our eight patients (Cases 3 and 4) points 
to the manifest latent nystagmus conversion as 
a cause. In four of the patients (Cases 1, 2, 6, 
and 8) other plausible explanations may be the 
cause of our reported improvement such as 
newer, less proven techniques of assessing vis- 
ual acuity, simultaneous surgical procedures, 
optical corrections, or learning effects. Ocular 
muscle surgery in patients with manifest latent 
nystagmus seems to have not only a cosmetic 
effect, but it also converts manifest latent nys- 
tagmus into latent nystagmus. 
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The Fixed and Dilated Pupils of Premature Neonates 


Sherwin J. Isenberg, M.D., Althea Molarte, M.D., and Marisel Vazquez, M.D. 


We examined on a weekly basis the pupils of 
30 preterm infants. In relative darkness (< 10 
foot-candles [ft.-c.] of illumination), the pu- 
pils measured a mean of 4.7 mm in the young- 
est infants (26 weeks’ postconceptional age) 
when the corneal diameter was 7.0 mm. The 
pupils became progressively smaller, reach- 
ing 3.4 mm at 29 weeks’ postconceptional age 
(P < .001). The pupils did not constrict to the 
stimulating light (600 ft.-c.) until a mean of 
30.6 weeks’ (+ 1 week) postconceptional age. 
Mydriasis should not be considered indicative 
of a central nervous system disorder, and a 
pupil unresponsive to light should not be 
considered suggestive of blindness until a 
preterm infant reaches at least 32 weeks’ post- 
conceptional age. 


In a previous STUDY, we characterized the pu- 
pil diameter in relative darkness and after stim- 
ulation by light of 100 newborns.’ We found 
that the mean pupil diameter in relative dark- 
ness was about 3.5 mm and was independent of 
postconceptional age. Conversely, the amount 
of pupil constriction to light was directly pro- 
portional to postconceptional age. However, 
the data for the few premature infants (< 31 
weeks’ postconceptional age) studied were in- 
consistent. Most of these infants did not re- 
spond to light, but a few did. To characterize 
the pupils of preterm neonates more properly, 
we studied a cohort of premature newborns on 
a weekly basis. We compared the pupil diame- 
ter in relative darkness and the light response 
in the preterm infants as they mature. 
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Subjects and Methods 


Thirty newborn infants of less than 31 weeks’ 
postconceptional age were entered into the 
study. Postconceptional age is defined as the 
gestational age at birth as determined by 
the Dubowitz classification plus the number of 
weeks since birth.” No neonate was included in 
the study if any ocular abnormality was detect- 
ed at the time of examination or thereafter, 
including retinopathy of prematurity. New- 
borns with any systemic abnormality such as 
sepsis, hydrocephalus, or a history of maternal 
or fetal drug intoxication were also excluded. 
All infants underwent cerebral ultrasonog- 
raphy and were excluded if intraventricular 
hemorrhage was noted. Many of thése prema- 
ture neonates were intubated for respiratory 
distress. 

An effort was made to measure initially the 
pupil diameter in the darkest environment that 
would permit observation. If the nursery was 
too bright, a black drape was placed around the 
incubator to darken the environment. In all 
cases, the area of the newborn’s face was ex- 
posed to less than 10 foot-candles (ft.- -C 110 
lux) as measured with a light meter using a flat 
plane diffuser. The pupil diameter was mea- 
sured with a millimeter ruler or a hemispherical 
pupil ruler. Light calibrated to precisely 600 
ft.-c. (6;400 lux) was directed into the pupil at 
the testing distance with the same light meter, 
and the pupil diameter measurement was re- 
peated. Additionally, the corneal diameter was 
determined. All measurements were made si- 
multaneously by at least two of us. The determi- 
nation was not recorded until all of the exami- 
ners agreed. The examination was repeated 
weekly until the pupils demonstrated a re- 
sponse to light of at least 0.5 mm. 


Results 


The 30 neonates weré initially examined at a 
mean of 7.8 days (+ 7.1) after birth and at 28 (+ 
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1.5) weeks’ postconceptional age (range, 25 to 
30 weeks). Of these, 17 neonates were initially 
examined at a postconceptional age of less than 
29 weeks. The mean birthweight was 920 g (+ 
233 g) (range, 550 to 1,330 g). 

In relative darkness, the mean pupil diameter 
was 3.9 mm (+ 0.9 mm) at the initial examina- 
tion. At that examination, the cornea had a 
mean diameter of 7.5 mm (+ 0.6 mm). Figure 1 
shows the relationship between postconcep- 
tional age and the pupil diameter in relative 
darkness. By t-test, the difference in the pupil 
diameter in relative darkness between 26 and 
31 weeks (4.7 mm + 0.3 mm and 3.4 mm + 0.5 
mm, respectively) was significant (P < .001). 
The correlation coefficient between the pupil 
diameter in darkness and postconceptional age 
was —0.45 (P < .001). Between 26 and 31 
weeks’ postconceptional age, regression analy- 
sis yielded the following relationship: pupil 
diameter in relative darkness = 10.0 — 0.22 A, 
with A representing the postconceptional age 
in weeks. The standard error of the estimate 
was 0.69. 

No pupil demonstrated a response to light at 
the initial examination. The mean postconcep- 
tional age at which a light response of at least 
0.5 mm was evident was 30.6 weeks (+ 1.0) 
with a range of 28 to 32 weeks (Fig. 2). At that 
point, the mean pupil diameter in relative dark- 
ness was 3.4 mm (+ 0.6 mm). 


Discussion 


Earlier in this century, European authors in- 
vestigated the pupil response to light in prema- 
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Fig. 1 (Isenberg, Molarte, and Vazquez). The diam- 
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Fig. 2 (Isenberg, Molarte, and Vazquez). The post- 
conceptional age at which the pupils first responded 
to light (600 ft.-c.). 


ture infants. At that time, however, there were 
no instruments available to measure and con- 
trol the light levels of the environment and the 
stimulating light source. Additionally, at that 
time no proper study had established criteria 
for evaluating the postconceptional age.* Min- 
kowski? found no pupil light response in new- 
borns up to 7 months’ gestational age. In four 
infants examined before 6 months’ gestational 
age, Magitot* found no response to light, men- 
tioned that the pupils were dilated, but did not 
provide any data. More recently, using a pen- 
light as the stimulating light source in seven 
infants under 29 weeks’ gestational age, Robin- 
son’ found a light response to be usually ab- 
sent. In four babies followed up serially, he 
reported the light response to appear between 
30 and 31 weeks’ gestational age. 

In relative darkness, this study showed that 
neonates at a postconceptional age of 26 weeks 
had a mean pupil diameter of 4.7 mm. This may 
not seem mydriatic to physicians accustomed to 
examining adults. It should be realized, howev- 
er, that at that age the mean corneal diameter 
was found to be only 7.0 mm. For comparison, 
the pupil of an infant at 26 weeks’ postconcep- 
tion would have a relative diameter of 7.9 mm 
in the adult eye with a corneal diameter of 11.7 
mm. This would decrease in diameter to an 
adult equivalent of 5.3 mm by 29 weeks after 
conception. Our previous study found older 
preterm neonates to have a mean pupil diame- 
ter of about 3.5 mm in relative darkness, which 
was unrelated to the postconceptional age. The 
current investigation indicates that the diame- 
ter of 3.5 mm is reached at 29 weeks and then 
remains at that level. 
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The cause of the dilated pupil in preterm 
neonates is unknown. One possible explana- 
tion is increased sympathetic activity or de- 
creased parasympathetic tone to the muscula- 
ture of the iris, or both. Preterm babies, 
however, have demonstrated little or no mydri- 
atic responses to tyramine and hydroxyamphet- 
amine hydrobromide eyedrops because the syn- 
thesis, storage, or release of noradrenaline is 
deficient in smaller babies." 

A more tenable explanation may be found in 
the embryology literature. The sphincter mus- 
cle of the pupil first appears in the fourth month 
of gestation from neuroectodermal tissue. In 
the sixth month, mesodermal elements are rec- 
ognized in the sphincter muscle in the form of 
connective tissue septa containing capillaries, 
which develop further into the seventh month.’ 
Ruprecht and Wulle” found electron micro- 
scopic changes occurring in the sphincter mus- 
cle as late as the seventh month, which consist- 
ed of the development of intermediate and tight 
cell junctions. Despite the observation that the 
sphincter pupillae muscle is histologically com- 
plete by the eighth month, Mann” speculated 
that a direct reaction to light was possible as 
early as the fourth month of gestation. Our 
study indicates that this hypothesis was incor- 
rect. Mann also observed in a postmortem se- 
‘ries that the pupil diameter increases from early 
fetal life until the fifth month and then barely 
changes. Although our in vivo study showed 
the pupil diameter in relative darkness to de- 
crease between the 26th and 3lst week, the 
diameter reached and maintained at that time 
was about 3.5 mm, similar to that reported by 
Mann. 

The dilator pupillae muscle first appears in 
the sixth month of gestation, much later than 
the sphincter muscle. Since the dilator does not 
become vascularized or have any mesodermal 
septa,” it may achieve maturation before the 
sphincter. Thus, the mydriatic effect of the di- 
lator may precede the miotic effect of the 
sphincter producing a net mydriasis in the pre- 
term newborn. 

We found that the light response begins at a 
mean of 30.6 weeks’ postconceptional age. That 
response was usually the minimally accepted 
miosis of 0.5 mm, since we believed that that 
was the minimal response that could be defi- 
nitely appreciated by both examiners. Howev- 
er, the light response was noted to increase in 
subsequent weeks. By 33 weeks’ postconcep- 


tional age, the mean pupil constriction to light 
was 1.5 mm. This is similar to our previous 
study, which found a net miosis of 1.2 mm at 
that age.’ 

A possible factor contributing to the absence 
of pupil response to light in preterm infants 
might be anatomic changes occurring in the 
iris. Purtscher” has reported that the anterior 
leaf of the iris stroma undergoes regression in 
the human baby, unlike dogs or monkeys. The 
presence of this fibrous layer in the preterm 
infant may mechanically inhibit constriction of 
the pupil to light stimulation. Another explana- 
tion for the development of the light response 
would be maturation of the Edinger-Westphal 
nucleus, or its connections to the iris sphincter, 
or both. 

The presence of fixed and dilated pupils in 
preterm infants may be valuable to neonatolo- 
gists as well as ophthalmologists. In the past, 
the finding of a mydriatic pupil in a neonate 
suggested to neonatologists to rule out perina- 
tal asphyxia or massive intraventricular hem- 
orrhage. However, our study suggests that 
mydriasis is normal in preterm infants. Addi- 
tionally, the finding of a pupil unresponsive to 
light in a preterm infant might mislead the 
physician to believe that the eye is blind. Exam- 
ination based on pupil findings should be de- 
layed until about 32 weeks’ postconceptional 
age when the pupil is no longer physiologically 
mydriatic and has begun to demonstrate a pupil 
response to light. 
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OPHTHALMIC MINIATURE 

His eyelids, docile now, fell over his corneas in the same natural way with 
which his arms and legs mingled in a gathering of members that were 
slowly losing their independence, as if the whole organism had turned into 
one single, large, total organism, and he—the man—had abandoned his 
mortal roots so as to penetrate other, deeper and firmer, roots: the eternal 
roots of an integral and definitive dream. 

Gabriel Garcia Marquez, Collected Stories 


New York, Harper & Row, 1984, p. 15 





An Optical Model to Describe Image Contrast With Bifocal 
Intraocular Lenses 





Neal H. Atebara, B.S., and David Miller, M.D. 


We attempted to quantify the decrease in 
contrast associated with the concentric-style 
bifocal intraocular lens by using a model eye 
and bifocal intraocular lens, with a model 
unifocal intraocular lens as a control. When 
imaging near objects, pupils smaller than 2.5 
mm produced image contrast of 100% of the 
control; larger pupils degraded contrast to 
25% for a 6-mm pupil. For distant objects, 
pupils smaller than 2.5 mm produced image 
contrast of 70% to 95% because of the pinhole 
effect; larger pupils engaged the distance por- 
tion of the intraocular lens and maintain 80% 
contrast on average. Thus, the bifocal intraoc- 
ular lens produced image contrast greater 
than 70% in all situations tested, except when 
imaging near objects with a pupil larger than 
3.5 mm. The data suggest that image contrast 
is highly dependent on pupil size and object 
distance. | 


Birocat INTRAOCULAR LENSES attempt to give 
the patient clear vision at reading distance and 
at far distance, in contrast to standard unifocal 
intraocular lenses that only focus on distant 
objects. The goal is to free the patient with 
pseudophakia from ever needing spectacles. 

Bifocal intraocular lenses have several poten- 
tial problems. First, concentric-type bifocal de- 
signs with central add lenses are sensitive to 
decentration within the pupillary aperture. 
Second, the calculations for distance power and 
for add lens power must be exact, otherwise the 
patient will require corrective spectacles. 
Third, these lenses are associated with a de- 
crease in image contrast! We attempted to 
quantify this last problem. 
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Retinal image contrast is determined primari- 
ly by the intraocular lens’ ability to focus light 
on the retina. Bifocal intraocular lenses consist 
effectively of two lenses: the distance power to 
bring distant objects into focus, and the higher- 
powered add lens to bring near objects into 
focus. This configuration precludes the bifocal 
intraocular lens from bringing all light from an 
object into simultaneous focus on the retina. To 
view distant objects, the base intraocular lens 
brings the image into focus; the add lens, how- 
ever, in effect steals some of the light that 
would have been focused and spreads defocus- 
ed light onto the retina, which decreases image 
contrast (Fig. 1, bottom). Conversely, the add 
lens brings objects at reading distance into 
focus while the distance portion of the lens 
scatters light and lowers contrast (Fig. 1, top). 

Pupil size also markedly affects image con- 
trast in eyes with bifocal intraocular lenses. 
Pupil size determines the ratio of add lens to 
distance lens that lies in the pupil. Larger pu- 
pils allow more distance lens to refract incom- 
ing light, which assists the imaging of distant 
objects and impedes the imaging of near ob- 
jects. Pupils smaller than the add lens actually 
restrict the bifocal intraocular lens to function 
essentially as a high-diopter unifocal lens 
(Fig. 2). 

We attempted to quantify the effects of bifo- 
cality and pupil size on image contrast by using 
an optical model of the human eye. As an 
example of current bifocal intraocular lens de- 
signs, we used the concentric-type configura- 
tion, which consists of a base distance-power 
lens with a concentric add lens 2.0 mm in 
diameter and approximately 3.0 diopters in 
power (Fig. 2). 


Material and Methods 


We constructed a system approximating the 
optics of the human eye based on the measure- 
ments of the human eye made by Gullstrand? 
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Imaging an Object 
at Reading Distance 


Imaging a 
Distant Object 


and confirmed by modern ultrasonic measure- 
ments.*4 To facilitate manipulation of the opti- 
cal elements, the model eye was built 4.5 times 
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Fig. 1 (Atebara and Miller). Simplified ray 
tracing of the human eye with a bifocal 
intraocular lens implant. Top, The add lens 
brings the image of a near object into focus 
on the retina (solid line), but the distance 
portion of the lens scatters defocused light 
(shaded region). Bottom, The distance lens 
brings the image of a distant object into 
focus (solid line), and the add lens scatters 
light (shaded region). 


larger than the human eye. The distances be- 
tween the optical elements (for example, the 
distance from the cornea to pupil) and their 
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Fig. 2 (Atebara ind Miller). Photographs of 20/45- -equivalent Snellen letters produced by the model eye with 
simulated bifocal intraocular lens. Diagrams of pupil size relative to the bifocal intraocular lens are shown. Left, 
Images from a reading-distance object. Right, Images from a distant object. Because of the effects of 
magnification and changes in contrast caused by photographic and printing processes, the overall blur is greatly 
exaggerated. However, because the f-number of the model eye is kept constant with that of the human eye, the 
relative effects of pupil size on image contrast can still be appreciated. 
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dimensions (for example, pupil diameter) were 
likewise scaled up by a factor of 4.5. Also, to 
accommodate the larger dimensions, the diop- 
tric powers of the optical elements were scaled 
down to 1/4.5 of the actual powers of the 
human eye (for example, a +4.5-D lens was 
used to simulate a +20-D intraocular lens), The 
f-number of the optical system, the distance of 
the image from the aperture divided by the 
diameter of the aperture, remained identical to 
that of the human eye. The image contrast 
produced should not be altered significantly by 
this optical system of larger physical dimen- 
sions. A schematic of the model human eye is 
shown in Figure 3. 

It should also be noted that the optical ele- 
ments of the model system were entirely in air, 
unlike the human eye where the crystalline lens 
and the endothelial surface of the cornea are 
immersed in aqueous humor. The dioptric pow- 
ers of the model optical elements, however, 
were based on cornea and crystalline lens re- 
fractive powers in their physiologic environ- 
ment. Thus, this discrepancy did not signifi- 
cantly alter image contrast. 

The model bifocal intraocular lens was con- 
structed by using a biconvex trial lens that was 
+4.5 D in power and 31.0 mm in diameter (in 
our model system this was proportional to a 
+20-D distance power intraocular lens, 7.0 mm 
in diameter). A hard contact lens +0.68 D in 
power and 8.9 mm in diameter was affixed to 
the center of the front surface of the trial lens to 
simulate the add portion of the intraocular lens 
(this was proportional to a +3-D add lens, 2.0 


Object at 
Reading 
Distance 


Cornea Pupil Bifocal 
IOL 


Object at 
infinity 


mm in diameter). A model unifocal intraocular 
lens consisting of a +4.5-D trial lens, 31.0 mm 
in diameter, without the add power, served as a 
control (this was proportional to a +20-D uni- 
focal intraocular lens, 7.0 mm in diameter). 

The model cornea was a trial lens +9.7 D in 
power placed 24.0 mm in front of the model 
bifocal intraocular lens (proportional to a +43 - 
D cornea with a distance of 5.4 mm from corne- 
al endothelium to the center of the crystalline 
lens). The model pupil was a variable aperture 
with diameters ranging from 6.7 to 31.1 mm, 
placed 16.4 mm behind the model cornea (rep- 
resenting a pupillary range of 1.5 to 7.0 mm and 
a distance of 3.7 mm between the corneal endo- 
thelium and iris). 

An illuminated projector slide of Snellen let- 
ters 22.5 mm in height was positioned in front 
of the model eye and represented the patient's 
visual world. The Snellen letters were posi- 
tioned 155 cm in front of the model eye to 
simulate a reading distance of 35 mm and a 
Snellen visual acuity equivalent of 20/45 (Fig. 
3, top). A +0.7-D biconvex trial lens placed at 
its focal length (145 cm) from the Snellen let- 
ters projected parallel light rays into the model 
eye, which simulated a distant object (Fig. 3, 
bottom). 

The model retina was a polished white 
screen. The projected image was 1.3 mm in 
height (corresponding to a 0.3-mm retinal im- 
age in the human eye). The image was photo- 
graphed with a camera fixed to an operating 
microscope. 

In the experiment, the Snellen letters were 


Retina Camera 





Fig. 3 (Atebara and Miller). The 
model human eye used in the ex- 
periments. The Snellen letters are 
positioned at near (top) and far 
(bottom) distances from the optical 
system. 
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first positioned at a far distance, and the image 
was focused onto the retinal screen. With the 
model bifocal intraocular lens in place, pupil 
size was varied from 1.5 to 7.0 mm (model 
aperture diameters of 6.7 to 31.1 mm), and each 
image was photographed to give a qualitative 
idea of how image contrast was affected by 
pupil size. The Snellen letters were then posi- 
tioned at a near distance, and the experiment 
was repeated. 

Quantitative data on image contrast were 
obtained by measuring object illumination (Ig) 
and background illumination (Ip) of the Snellen 
letter images by using a digital photometer. 
Ilumination at the point of the intersection of 
the number “9” was used for Ip, and the point 
midway from the number “9” to the adjacent 
number ’’3’° was used for Ip. Contrast was 
calculated by using the equation (Ig—Ip)/ 
(Ip+Ip). Control experiments replaced the bifo- 
cal intraocular lens with a +20-D unifocal lens 
(model trial lens was +4.5 D) for the far control 
and a +23-D unifocal lens (model trial lens was 
+5.2 diopters) for the near control. 


Results 


Figure 2 represents the images produced by 
the model eye with the concentric-type bifocal 
intraocular lens. In Figure 2, left, the model eye 
is imaging a near object with pupil sizes of 1.5, 
2.0, 3.0, and 4.0 mm, respectively (model aper- 
ture sizes of 6.7, 8.9, 13.3, and 17.8 mm, respec- 
tively). These photographs are intended merely 
to illustrate relative changes in image contrast 
with different pupil sizes. These images are 
greatly magnified and therefore display a much 
higher degree of apparent blur than the images 
seen at their actual size on the retina. Further, 
photographic and printing processes affect the 
overall contrast. 

At 1.5 and 2.0 mm (model aperture sizes of 
6.7 and 8.9 mm, respectively), the pupil was 
smaller than or equal to the add lens, and light 
entered only through the central add lens. 
Thus, the add lens alone produced high-con- 
trast images of the near object. As the pupil 
dilated beyond 2.0 mm (model aperture sizes 
larger than 8.9 mm), light also entered through 
the distance portion of the lens, which spread 
unfocused light onto the screen and decreased 
the contrast. Pupillary dilation to 4.0 mm (mod- 
el aperture size of 17.8 mm) exposed even more 
distance lens, which further decreased contrast. 


The unfocused image was not exactly cen- 
tered on the focused image, which produced a 
shadow. This indicated that the various ele- 
ments of the optical system were not centered 
precisely, a technical problem we could not 
correct fully. In our photometric measure- 
ments, the area of overlap of the two images 
was used to approximate the illumination from 
centered images. This technical problem of mo- 
nocular diplopia did not seem to be a problem 
clinically with the manufactured intraocular 
lenses currently in use. 

In Figure 2, right, the model eye is imaging 
a distance object. With the pupil constricted 
to 1.5 mm (model aperture size of 6.7 mm), 
only the near-imaging add lens was engaged 
in imaging the distant object. Oddly enough, 
the contrast was still relatively high. The 
1.5-mm pupil (model aperture size of 6.7 mm) 
was acting as a pinhole, bringing the distant 
object into focus even though the add lens 
can ordinarily image only near objects.’ As 
the pupil dilated to 2.0 mm (model aperture 
size of 8.9 mm), some of the pinhole effect 
was lost, and image contrast fell. At 3.0 mm 
(model aperture size of 13.3 mm), the pin- 
hole effect was minimal and the add lens only 
served to lessen image contrast of the distant 
object. At 4.0 mm (model aperture size of 17.8 
mm), the image formed by the distance portion 
of the lens overwhelmed that from the add lens, 
and a high-contrast image was produced once 
again. 

Figure 4, left, is a graph of image contrast vs 
pupil size in the model eye that is imaging a 
near object. The control line (dashed) repre- 
sents the image contrast when a +23-D unifo- 
cal lens (model trial lens of +5.2 D) replaces the 
model bifocal intraocular lens. As expected, 
pupil size did not significantly affect image 
contrast with the unifocal lens. 

With the bifocal intraocular lens, however, 
image contrast was affected markedly by pupil 
size. When imaging a near object, the central 
add lens produced the dominant image. At 
pupil diameters equal to or less than the add 
diameter of 2.5 mm (model add diameter is 11.2 
mm), the contrast produced by the add lens was 
high, equal to the control. As the pupil dilated 
beyond the add lens, the distance portion of the 
lens produced defocused light, which caused a 
decrease in contrast. Contrast declined precipi- 
tously as more of the distance lens was exposed, 
dropping to 25% of the control with a pupil that 
is 6.0 mm (model aperture diameter of 27.0 
mm). Pupil sizes larger than 7.0 mm (model 
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Fig. 4(Atebara and Miller). Plot of image contrast at various pupil sizes produced by the model eye. The image 
contrast produced by the bifocal intraocular lens is plotted in a solid line, and the control is plotted in a dashed 
line. The Snellen letters are positioned at a near (left) and far (right) distance, 


aperture sizes larger than 31.0 mm) were not 
studied because of instrument limitations. 

Figure 4, right, is a graph of the performance 
of the bifocal intraocular lens when imaging 
distant objects. With pupil diameters less than 
2.0 mm (model aperture diameters less than 8.9 
mm), only the add lens was exposed to incom- 
ing light rays. A resultant image with low con- 
trast might be expected; however, the image 
contrast’ measured between 90% and 95% of 
the control. The pinhole effect of the small 
pupil accounted for this finding. With pupil 
diameters between 2.0 and 2.5 mm (model 
aperture ‘diameters between 8.9 and 11.2 mm, 
respectively), contrast decreased as the pinhole 
effect weakened and as the distance lens be- 
came increasingly exposed, which contributed 
unfocused light onto the retinal screen. At 2.5 
mm (model aperture diameter of 11.2 mm), 
image. contrast hit a minimum of 70% of the 
control. With pupil sizes larger than 2.5 mm, 
enough distance lens became exposed to pro- 
duce an increase’ in image contrast, with a 
plateau at approximately 80% of the control. 
Contrast measurements never reached that of 
the control because of the light scattered by the 
add lens. 


Discussion 


The data confirm that image contrast pro- 
duced by the bifocal intraocular lens is highly 
dependent on pupil size and object distance. 
For reading-distance objects (Fig. 2, left, and 


Fig. 4, left), image contrast is maximal with 
pupil diameters less than 2.5 mm (model aper- 
ture diameter of less than 11.2 mm), with con- 
trast at 100% of the control. With larger pupils, 
image contrast falls rapidly, dropping to 25% of 
the control for a pupil that is 6.0 mm (model 
aperture diameter of 27.0 mm). For far objects 
(Fig. 2, right, and Fig. 4, right), the best image 
contrasts of 90% to 95% of the control are 
generated with pupil sizes less than 2.0 mm 
(model aperture diameter of less thar 8.9 mm) 
because of the pinhole effect. At 2.5 mm (model 
aperture diameter of 11.2 mm), image contrast 
reaches a minimum of 70% because the enlarg- 
ing pupil weakens the pinhole effect, while at 
the same time little distance lens is engaged. At 
pupil sizes larger than 3 mm (model aperture 
diameter of 13.3 mm), enough distance lens is 
exposed to produce relatively high-contrast im- 
ages at approximately 80% of the control. Thus 
the bifocal intraocular lens produces good im- 
age contrast of at least 70% in all circumstances 
except when imaging a near object with a pupil 
larger than 3.5 mm (analogous to the patient 
reading a book in a dimly lit room). 

Despite the low image contrast produced by 
the bifocal intraocular lens in some situations, 
patients who use the concentric-type bifocal 
intraocular lens have, in general, been satisfied. 
There are several possible explanations for this. 
The answer most likely lies in the contrast 
enhancement of the retinal image by the neuro- 
circuitry of the retina and visual cortices. That 
is, the retina and brain are able to take relative- 
ly low-contrast retinal images and enhance the 
information they contain for better recognition. 
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Also, pupillary size in elderly recipients of 
bifocal intraocular lenses may have been small; 
and they may have benefited from a large depth 
of focus (pinhole effect). Finally, contrast sensi- 
tivity has been shown to decrease with age,’ 
and it is possible that elderly implant recipients 
may be less sensitive to the decline in contrast 
produced by the bifocal intraocular lens. 
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OPHTHALMIC MINIATURE 
“Are yours for long sight or short sight?” asked Mrs. Brandon. “‘Astigma- 
tism,” said Mr. Grant. “I squint with one eye and not with the other, or 
something of the sort. My man says I'll get over it if I wear glasses for a few 


years.’ 
“Mine are for short sight,” 


said Mrs. Brandon proudly. “I can see 


anything, absolutely anything at a distance, but close to my eyes are quite 


useless to me.’ 


Mr. Grant found the thought of Mrs. Brandon’s blue eyes, endowed with 
the eagle’s sight for ranging over the great free distances but betraying their 
owner for the level of every any s most quiet needs, so moving that he sat 


silent. 


Angela Thirkell, The Brandons 


London, The noeare Press, 1988, Pp. 105 


Ab Interno Laser Sclerostomy in Aphakic Patients With 


Glaucoma and Chronic Inflammation 


Richard P. Wilson, M.D., and Jonathan C. Javitt, M.D. 


Five patients with aphakia, glaucoma, and 
chronic inflammation were treated with ab 
interno sclerostomy by using the continuous 
wave Nd:YAG laser focused through a sap- 
phire probe. After a follow-up period of 24 to 
28 months, three of five patients had good 
intraocular pressure control. The sclerostomy 
failed in one patient when it was occluded by 
vitreous. The second failure was attributed to 
closure of the sclerostomy because of enone 
mitraocalar inflammation. 


SEVERAL GROUPS OF INVESTIGATORS have devel- 
oped techniques of filtering surgery using an ab 
interno approach to eliminate the usual con- 
junctival dissection. Brown and associates? 
have developed a mechanical trephine (trabec- 
uphine) that can be directed across the anterior 
chamber to produce a sclerectomy. March and 
associates?’ investigated a conventional Q- 
switched Nd:YAG laser to produce a laser scle- 
rostomy. Jaffe and associates’ and Gaasterland 
and associates described successful ab interno 
laser sclerostomy in primates with an argon 
laser and a fiberoptic delivery system. 

The fiberoptic delivery system can be en- 
hanced by the addition of a sapphire tip, which 
focuses the laser energy and provides maxi- 
mum energy density at the tissue inter- 
face while minimizing backscatter of energy to 
surrounding tissue.” The continuous wave 
Nd:YAG laser energy provides both cutting and 
coagulating properties when directed through a 
sapphire crystal. 

Javitt and associates? previously reported 
the initial series of experiments using this sys- 
tem in rabbits. Higginbotham, Kao, and Pey- 
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man” reported that ab interno sclerostomy 
using the continuous wave Nd:YAG laser in 
rabbits resulted in longer duration of filtration 
than did ‘traditional filtering surgery. In the 
present study, we examined initial results with 
laser sclerostomy ab interno in humans. 


Patients and Methods 


The patients selected for study had aphakia, 
uncontrolled glaucoma, chronic uveitis, and 
severe scarring of the superior portion of the 
bulbar conjunctiva. All patients gave informed 
consent. The consent form and clinical protocol 
were approved by the investigational review 
board of the Wills Eye Hospital, Thomas Jeffer- 
son University. 

For retrobulbar anesthesia, patients were in- 
jected with 3 ml of a 1:1 mixture of 2.0% 
mepivacaine hydrochloride and 0.75% bupiva- 
caine hydrochloride. After the preoperative 
preparation, the patient was draped in a sterile 
fashion and positioned under the operating 
microscope. A conjunctival bleb was raised in 
the inferonasal quadrant by injecting 0.5 ml of 
balanced salt solution or hyaluronate sodium 
into the subconjunctival space. 

A 1.5-mm incision was then made in the 
superotemporal limbus. A vitrectomy was per- 
formed in three patients (Cases 2, 3, and 5) with 
a standard cutting /aspiration instrument. One 
patient (Case 4) had had a previous vitrectomy. 
Hyaluronic acid was instilled into the anterior 
chamber. A 1-mm diameter sapphire laser scal- 
pel with tip diameter of 200 um was introduced 
through the limbal incision. With the aid of a 
Barkan lens in the first two patients (Cases 1 
and 2) and by direct visualization in the re- 
maining three patients (Cases 3 through 5), the 
sapphire tip was placed in contact with the 
sclera in the region of Schwalbe’s line.(Figs. 1 
through 5). 

- Between three and five pulses of 800 mJ (8 W 
x 0.1 second), or one to two pulses of 2.4 J (12 
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Fig. 1 (Wilson and Javitt). A subconjunctival bleb is 
raised by injecting 0.5 ml of balanced salt solution. 


W X 0.2 second) were used to create a scleral 
fistula. The tip of the sapphire probe, with its 
red helium-neon aiming beam, was seen in the 
subconjunctival space when the opening ex- 
tended through the sclera. The adequacy of the 
sclerostomy was evident by the flow of hyalu- 
ronic acid from the anterior chamber into the 
subconjunctival space. The limbal incision was 
closed with a single suture of 10-0 nylon. 

Postoperatively, each patient was treated 
with 1% prednisolone acetate every two hours 
while awake and one drop each of 1% tobramy- 
cin and 1% atropine four times a day. Ten 
subconjunctival injections of 5-fluorouracil 
were administered over a three-week period 
postoperatively. The course of 5-fluorouracil 
was shortened if there was corneal epithelial 
breakdown. The antibiotic was discontinued at 
ten days and atropine at three weeks. The corti- 
costeroid was reduced to four times a day after 
four weeks, two times a day after eight weeks, 
and once a day after nine weeks, before discon- 
tinuing at ten weeks. 
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Fig. 3 (Wilson and Javitt). If the vitreous face has 
been ruptured, any visible vitreous must be removed. 
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Fig. 2 (Wilson and Javitt). A 1.5-mm incision is 
made with a sharp blade in clear cornea. 


Case Reports 


Case 1 

A 90-year-old white man with advanced pri- 
mary open-angle glaucoma after cataract ex- 
traction and mild, chronic uveitis had an intra- 
ocular pressure of 43 mm Hg, despite maximum 
medical therapy. A previous trabeculectomy 
had failed. On examination aphakia was noted 
and no vitreous was visible. Laser sclerostomy 
ab interno was performed and eight injections 
of 5 mg of 5-fluorouracil were given over the 
subsequent two weeks. 

One week postoperatively, vitreous was not- 
ed in the anterior chamber, which occluded the 
filtering fistula. A pars plana vitrectomy was 
performed with transscleral drainage of choroi- 
dal detachments. An intraocular pressure of 5 
mm Hg or less was noted over the next four 
weeks. At Week 5, however, an encapsulated 
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Fig. 4 (Wilson and Javitt). Hyaluronic acid is in- 
stilled into the anterior chamber and directed to- 
wards the site of the planned sclerostomy. 
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Fig. 5 (Wilson and Javitt). The sapphire laser probe 
is advanced across the anterior chamber and brought 
into contact with the sclera in the region of Sch- 
walbe’s line. Between three and five pulses of 800 mJ 
are required to achieve filtration. 
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bleb with a pressure of 17 mm Hg was noted. 
Failure of the bleb progressed over the subse- 
quent four weeks with a pressure of 40 mm Hg 
by Week 10. Cyclophotocoagulation of the cili- 
ary body was performed with good intraocular 
pressure control at 28 months (Fig. 6). 


Case 2 

A 52-year-old white man with primary open- 
angle glaucoma and advanced optic nerve loss 
that was controlled poorly with medical thera- 
py was examined three weeks after extracapsu- 
lar cataract extraction without intraocular lens 
insertion. Although the patient had no history 
of uveitis before cataract extraction, intraocular 
pressure was 38 mm Hg and examination dis- 
closed severe cell and flare. A wedge of swollen 
cortex was visible with an intact posterior cap- 
sule at slit-lamp examination. 

After discontinuation of pilocarpine and a 
short but unsuccessful trial of hourly cortico- 
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steroids, the decision was made to remove re- 
sidual cortex and attempt surgical filtration for 
control of intraocular pressure. Laser sclerosto- 
my ab interno was performed, along with irri- 
gation and aspiration of the remaining cortical 
material. A course of ten subconjunctival injec- 
tions of 5-fluorouracil was administered over 
three weeks. At one week postoperatively, a 
low bleb and a pressure of 28 mm Hg were 
noted. Digital massage and topical timolol were 
instituted with immediate reduction in intraoc- 
ular pressure. One week later, the pressure was 
3 mm Hg and a diffuse bleb was noted. Massage 
and timolol therapy were discontinued. At five 
weeks, the pressure was 48 mm Hg and the bleb 
was lower. Massage and timolol therapy were 
reinstituted. Over the subsequent three weeks, 
the eye was noted to be less inflamed and 
corticosteroids were tapered (Fig. 7). Timolol 
was reduced to once daily in Week 6, and a 
controlled intraocular pressure of 13 mm Hg 
has been maintained with continued digital 
massage at 26 months. 


Case 3 

A 64-year-old white man had open-angle 
glaucoma and an intraocular pressure of 34 mm 
Hg on maximum tolerated medication. The pa- 
tient had previously undergone intracapsular 
cataract extraction with subsequent insertion of 
an anterior chamber intraocular lens. When he 
developed secondary uveitis and glaucoma, a 
trabeculectomy was performed and the implant 
was removed. The filtering bleb subsequently 
failed and visual field examination showed only 
a central island of visual acuity remaining. 

A pars plana vitrectomy was performed with 
laser sclerostomy ab interno. Over the first 
three postoperative weeks, 11 injections of 5- 


Fig. 6 (Wilson and Javitt). (Case 1.) Persis- 
tent choroidal detachments during the early 
postoperative period caused anterior dis- 
placement of vitreous with incarceration in 
the fistula. Subsequent failure of the bleb 
necessitated cyclodestructive procedure for 
pressure control. 
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Fig. 7 (Wilson and Javitt). (Case 2.) Left, Cessation of digital massage during early postoperative period caused 
pressure increase. Re-institution of massage produced good pressure control with no medications. Right, A 
diffuse, avascular bleb can be seen at 20 months postoperatively. 


fluorouracil were administered. Intraocular 
pressure remained at 10 mm Hg or below for 
the first five weeks. By Week 10, a pressure of 34 
mm Hg was measured. Treatment with 0.5% 
timolol twice daily and 200 mg of methazol- 
amide orally daily decreased the pressure to 19 
mm Hg. At 4 months, however, the intraocular 
pressure had increased to 27 mm Hg, necessi- 
tating a ciliary body cyclophotocoagulation. 
The pressure is now controlled at 25 months. 


Case 4 

A 65-year-old white man had aphakia and a 
history of anterior segment neovascularization 
and chronic inflammatory glaucoma. He had 
previously undergone extracapsular cataract 
extraction with vitreous loss. Because of vitre- 
ous in the wound and cystoid macular edema, a 









core vitrectomy was performed at a later date. 
Initial intraocular pressure was 32 mm Hg with 
maximum medical therapy. Extensive scarring 
of the superior conjunctiva was noted on exam- 
ination. 

Laser sclerostomy ab interno was performed 
and ten injections of 5-fluorouracil were ad- 
ministered over the subsequent three weeks. At 
Week 2 the intraocular pressure was 27 mm Hg. 
Previously unseen vitreous had been displaced 
forward by choroidal effusion and obstructed 
the fistula (Fig. 8). A retinal consultant suggest- 
ed observation, and the vitreous was seen to 
retract by Week 3 with an intraocular pressure 
of 12 mm Hg. The bleb function continued to 
improve and the intraocular pressure at 24 
months was 15 mm Hg with 25 mg of dichlor- 
phenamide twice daily in the contralateral eye. 
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Fig. 8 (Wilson and Javitt). (Case 4.) Left, Choroidal detachments caused anterior displacement of vitreous with 
early occlusion of the fistula. As detachments resolved, the vitreous spontaneously retracted. Right, A diffuse, 
microcystic bleb can be seen at 19 months with no pressure-lowering medications. 
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Case 5 

A 71-year-old white woman developed exac- 
erbation of her primary open-angle glaucoma 
after an extracapsular cataract extraction with 
posterior chamber intraocular lens implanta- 
tion, complicated by a large capsular tear. Vit- 
reous in the superior anterior chamber and 
extensive conjunctival scarring made a trabecu- 
lectomy unfeasible. The preoperative intraocu- 
lar pressure was 25 mm Hg with three topical 
medications. A laser sclerostomy ab interno 
was performed in the inferonasal quadrant and 
six injections of 5-fluorouracil were adminis- 
tered over the subsequent two weeks. Treat- 
ment with 5-fluorouracil was discontinued be- 
cause of persistent corneal epithelial defects. A 
diffuse bleb was noted postoperatively. At six 
weeks, the patient had an intraocular pressure 
of 17 mm Hg with no pressure-lowering medi- 
cations. Corticosteroids were tapered and in- 
traocular pressure varied from 16 to 18 mm Hg 
at 24 months on 0.5% timolol twice daily. 


Results 


A total of five patients were treated with laser 
sclerostomy ab interno using the sapphire 
tipped Nd:YAG contact laser. Three of the five 
patients showed evidence of continued filtra- 
tion with change in bleb size on massage and 
visible fistulas on gonioscopy. The mean fol- 
low-up time was 25.0 months (S.D. = 1.0 
months). Mean intraocular pressure was 15.0 
mm Hg (S.D. = 2 mm Hg) in the three patients 
with successful outcomes. An average decrease 
of 12 mm Hg (S.D. = 8.9 mm Hg) was noted 
when all patients were included. This decrease 
in intraocular pressure is statistically signifi- 
cant by paired t-test (P = .039) 

One of the three patients with successful 
outcomes (Case 5) required the addition of 
timolol to maintain an acceptable pressure. A 
second patient (Case 4) required the continua- 
tion of dichlorphenamide as part of the therapy 
for the contralateral eye. Two patients (Cases 1 
and 3) required a cyclodestructive procedure 
after failure of the filtering bleb at ten and 12 
weeks postsclerostomy. 

No intraoperative complications were noted 
in any patient. No corneal changes were noted 
as a result of the laser sclerostomy. The postop- 
erative course was consistent with that of a 
full-thickness filtering procedure in an in- 
flamed eye. Choroidal detachments were ob- 
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served during the postoperative period in all 
patients and required drainage in one patient. 
In two patients, anterior choroidal detachments 
caused anterior displacement of previously un- 
seen residual vitreous base. In one patient the 
vitreous caused failure of the sclerostomy. In 
the second patient, the vitreous retracted as the 
choroidal effusions resorbed and filtration was 
restored. 


Discussion 


The patients selected for this pilot series were 
those in whom traditional filtering surgery had 
failed or was deemed unfeasible. Extensive con- 
junctival scarring or recent surgery ruled out 
the use of the superior 180 degrees of limbal 
conjunctiva. Because all patients had surgical 
aphakia with chronic inflammation, a full- 
thickness filtering procedure with postopera- 
tive subconjunctival injection of 5-fluorouracil 
was indicated. 

Given the poor prognosis in these patients, 
we found our results encouraging. Specifically, 
the intraocular pressure in one patient was 
controlled without medications; pressure in 
two was controlled with medications. The fil- 
tering fistulas failed in two patients. This is 
analogous to our experience with Schocket and 
Molteno shunts in similar cases. Since a stan- 
dard, superior trabeculectomy was not appro- 
priate for any of these patients, we cannot 
compare our success rate with that procedure. 

In all patients, we were successful in creating 
a filtering fistula with no evidence of intraoper- 
ative complication. There was no evidence of 
thermal injury to surrounding ocular struc- 
tures, especially iris and corneal endothelium. 
This is consistent with previous reports of ab 
interno laser sclerostomy in rabbit and primate 
models.*>:*” 

The postoperative appearance was that of a 
full-thickness filtering procedure. Because 
there was no conjunctival suture line as would 
be expected with a limbal-based filtering proce- 
dure, subconjunctival diffusion was not limited 
and a lower, more diffuse bleb was observed. 
Choroidal effusions were expected because of 
the sudden decompression of an inflamed eye 
after an extended period of increased intraocu- 
lar pressure. The choroidal effusions were com- 
parable to those seen after other forms of full- 
thickness filtering surgery. 

In two patients, the choroidal detachment 
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pushed the residual vitreous base forward into 
the anterior chamber. This caused filtration 
failure in the one patient who required drain- 
age of choroidal effusions and the need for 
supplemental medication in another. In neither 
of these patients was vitreous visible on preop- 
erative slit-lamp examination. However, this 
occurrence suggests that in patients with apha- 
kia without an intraocular lens to hold back the 
vitreous, a more complete vitrectomy is war- 
ranted at the time of laser sclerostomy. 

In the second patient with failed filtration, 
the cause of failure appeared to be closure of 
the scleral fistula. In patients with active in- 
flammation and aphakia, a sclerostomy larger 
than 200 um may be necessary to offer a better 
chance for long-term patency. Certainly early 
institution of massage may be helpful in maxi- 
mizing flow through the fistula. 

An alternative for these patients might have 
been secondary surgical trabeculectomy in the 
inferotemporal quadrant. Our success with this 
procedure has been limited, primarily because 
of postoperative closure of the fistula. The infe- 
ronasal quadrant is more appropriate for laser 
sclerostomy, since the fiberoptic is introduced 
at the temporal corneoscleral limbus and 
passed across the anterior chamber. 

Another alternative might have been the use 
of a seton, such as the Molteno valve, the 
Shocket tube, or the Krupin-Denver valve. Al- 
though success has been reported with these 
devices in patients similar to those in our se- 
ries, the implanting of a seton is a technically 
arduous surgical procedure, and the seton itself 
is a foreign body that may extrude or become a 
nidus of infection. In contrast, laser sclerosto- 
my is generally completed in 15 minutes, al- 
though a vitrectomy may extend the procedure 
time by approximately 30 minutes. No foreign 
material is implanted. Should the laser scleros- 
tomy fail, a seton procedure can still be at- 
tempted at a later time. 

The trabecuphine has been tested in patients 
by Brown and associates! with some initial 
success. Since it cuts a tunnel through sclera 
and episclera, intraoperative hemorrhage can 
result from transected vessels. This can be diffi- 
cult to control with external pressure or viscoe- 
lastic agents. If red blood cells and platelets are 
a stimulus to fibrosis, this may prove a long- 
term disadvantage to the trabecuphine ap- 
proach. 

March and associates*® have succeeded in 
creating a filtering fistula by directing Nd:YAG 
energy through a contact lens. They reported 


that this approach required 26,676 mJ for opti- 
mal perforations in eyes from eye banks. The 
fistula created had an internal opening of 100 
wm. A substantial portion of the laser energy 
may well be scattered to areas other than the 
target tissue. With contact laser technology, a 
fistula with an external opening of 200 wm can 
be created with one eighth the amount of laser 
energy, an average of 3,600 mJ. Energy is deliv- 
ered directly to the target tissue with minimum 
backscatter. This more efficient use of laser 
energy should produce less postoperative 
swelling and inflammation. 

The continuous wave Nd:YAG laser, when 
optically coupled to a sapphire probe, has prov- 
en capable of establishing a laser sclerostomy 
ab interno. This technique offers three major 
advantages over conventional filtering surgery. 
Injury to conjunctiva and Tenon’s capsule is 
slight and no suture or other foreign body is left 
to augment inflammation. This may decrease 
the tendency to episcleral fibrosis. Because 
there is no conjunctival section, the likelihood 
of a conjunctival wound leak is virtually nonex- 
istent. This is of particular concern when antifi- 
brosis agents, such as 5-fluorouracil, are to be 
used. The inferonasal quadrant, which is diffi- 
cult to reach with conventional filtering sur- 
gery, is easy to reach with the contact laser. 

The results achieved in patients with an ex- 
tremely poor prognosis are encouraging. The 
likelihood of success at 18 months of follow-up 
compares favorably with that achieved through 
the much more complex implantation of 
Schocket and Molteno valves. The laser used 
has now been approved for clinica] use and a 
larger series of patients with less severe glauco- 
ma will further elucidate the strengths of this 
technique. 
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l OPHTHALMIC MINIATURE 
Then he changed paws and repeated the identical process on the left: one 
pass over the whiskers, one pass over the cheekbone, twice over the eye, 
once over the brow, once over the ear, once over the back of the head. 
Lilian Jackson Braun, The Cat Who Could Read Backwards 
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Biometric Variables in Patients With Occludable Anterior 


Chamber Angles 


William C. Panek, M.D., Robert E. Christensen, M.D., David A. Lee, M.D., 
Doreen T. Fazio, M.D., Laura E. Fox, M.D., and Timothy V. Scott, M.D. 


Biometric studies of the ocular dimensions 
in eyes with narrow anterior.chamber angles 
provide insight into the pathophysiology of 
pupillary block and may show which eyes are 
more prone to develop angle-closure glauco- 
ma. We reviewed the records of 56 patients 
with occludable angles examined between 
1980 and 1984. Initial biometric data obtained 
on the patients included corneal diameter, 
anterior chamber depth, lens thickness, and 
ocular axial length. The average length of 
follow-up was five years. Of 54 patients with 
complete clinical records, 20 (37%) eventually 
required peripheral iridectomy after a mean 
duration of 16 months from the initial exami- 
nation. Cox’s survival analysis showed a 
strong correlation between shortened dura- 
tion to peripheral iridectomy and increasing 
lens thickness/ocular axial length ratio factor 
(P = .03). No other variables were significantly 
related to outcome. This suggests that the lens 
thickness/ocular axial length ratio may be 
useful as a predictor of clinical outcome in 
narrow-angle glaucoma. 


Biometric STUDIES of the ocular dimensions of 
eyes with narrow-angle glaucoma have provid- 
ed insight into the pathophysiologic aspects of 
pupillary block, iris bow, and resultant angle 
closure. These studies have shown that, com- 
pared to normal eyes, the angle-closure eye has 
a smaller corneal diameter,’” smaller radius of 
anterior corneal curvature,** smaller radius of 
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posterior corneal curvature,‘ shallower anterior 
chamber,’ smaller radius of anterior lens curva- 
ture,® thicker lens,’” lens that is situated rela- 
tively more anteriorly,’ shorter ocular axial 
length,’* and a decreased anterior chamber vol- 
ume.” Markowitz and Morin? found that the lens 
thickness to ocular axial length ratio was great- 
er than normal for most age groups with acute 
angle-closure glaucoma. They hypothesized 
that this factor defined the relationships be- 
tween the lens, iris, cornea, and, thus, the 
status of the chamber angle.’ 

We investigated the correlation between early 
biometric variables, such as lens thickness to 
ocular axial length ratio, in patients with nar- 
row occludable chamber anglės and the later 
development of angle-closure glaucoma or the 
need for peripheral iridectomy. 


Patients and Methods 


A total of 56 patients with clinically deter- 
mined occludable anterior chamber angles 
were examined by one of us (R.E.C.) between 
August 1980 and March 1984. Initially each 
patient underwent complete ocular examina- 
tion including refraction, keratometry read- 
ings, slit-lamp and fundus examination, goni- 
oscopy, and applanation tonometry. 

Biometric measurements were also per- 
formed on each eye. Corneal diameter was 
determined by a handheld rule. Measurements 
of anterior chamber depth, lens thickness, and 
ocular axial length were obtained by immersion 
technique, A-scan ultrasonography. Tissue rec- 
ognition of anatoniic structures allowed auto- 
matic measurement of the tested variables. A 
specular microscope was used in conjunction 
with a video recording system to obtain pachy- 
metry readings and endothelial cell counts. 

The records of these patients were reviewed 
from the initial examination to the final follow- 
up visit. Specific information derived from the 
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records included symptoms of intermittent an- 
gle closure, gonioscopic evidence of narrowing 
or chronically closed angle, history of an acute 
angle~-closure attack, and the clinically deter- 
mined need for peripheral iridectomy to control 
narrow-angle glaucoma. The criteria to perform 
peripheral iridectomy were based on the gonio- 
scopic appearance of the angle in combination 
with clinical symptoms, without knowledge of 
the biometric data. 

To eliminate bias, only one randomly selected 
eye from each patient was included in the 
biometric and chart review analysis. A lens 
thickness /ocular axial length index was formu- 
lated for each eye? arid included with other 
biometric variables in statistical analysis. This 
index was obtained by multiplying the ratio by 
ten to provide numbers.with values of one or 
more. 

Fifty-six patients had adequate biometric 
data to allow intervariable correlation analysis 
by linear regression. Fifty-four patients had 
sufficient clinical data for analysis. Forty-seven 
patients had complete biometric and clinical 
data to allow a stepwise logistic regression to 
determine the relationship, if any, between the 
initial biometric variables and the eventual 
need for peripheral iridectomy. 

Kaplan-Meier survival analysis was per- 
formed on the duration of follow-up and dura- 
tion to peripheral iridectomy on all eyes with 
complete biometric and clinical data. Peripher- 
al iridectomy was the only criterion for failure. 
Eyes were considered removed from survival 
analysis if they underwent cataract extraction. 
Further analysis of the data was performed by 
using Cox’s analysis with covariates of age and 
lens thickness/ocular axial length ratio to de- 
termine the effect of these variables on the time 


TABLE 1 
SIGNIFICANT CORRELATIONS BETWEEN SELECTED 
BIOMETRIC VARIABLES IN EYES WITH NARROW 
ANTERIOR CHAMBER ANGLES 


CORRELATIONS P VALUE 
Positive 
Lens thickness and age 010 
Lens thickness/ocular axial length ratio and age .003 
Anterior chamber depth and axial length .010 
Negative 
Spherical equivalent and keratometry 010 
Spherical equivalent and axial length .005 
Corneal diameter and keratometry .010 
Axial length and keratometry -001 


Anterior chamber depth and lens thickness .020 
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interval between entry into the study and pe- 
ripheral iridectomy: A P value of less than .05 
was considered statistically significant. 


Results 


A total of 56 patients (56 eyes) were exam- 
ined. The average age was 64 years (S.D. = 
+10.6). There were 11 men (20%) and 45 wom- 
en (80%). Of the 56 eyes, 33 (59%) were right 
eyes and 23 (41%) were left eyes. Fifty-four 
patients (54 eyes) had sufficient clinical data to 
be evaluated (Table 1). Of these 54 patients, 20 
(37%) eventually required peripheral iridecto- 
my to control narrow-angle glaucoma as deter- 
mined by the clinical criteria of one of us 
(R.E.C.) without knowledge of the biometric 
data, eight (15%) had symptoms of angle clo- 
sure, one (2%) had an acute angle-closure at- 
tack, six (11%) had chronic angle closure, five 
(9%) had narrowing angles, and nine (17%) 
had cataract extraction. 

All biometric study variables were not re- 
corded in certain cases, which gave a different 
sample size than 56 for the affected measure- 
ments (Table 2). There were numerous strong 
correlations in linear regression analysis (Table 
1). There was strong evidence that the lens 
thickness/ocular axial length factor increased 
with age and that an increased lens thickness 
was associated with a decreased anterior cham- 
ber depth. 

Kaplan-Meier survival analysis of the group 


TABLE 2 
BIOMETRIC VARIABLES OF EYES WITH NARROW 
ANTERIOR CHAMBER ANGLES 


NO. OF 
NE ca RO ehh Pe 
Spherical equivalent 56 +1.40 2.50 
(diopters) 
Keratometry (diopters) 56 43.96 1.72 
Corneal diameter (mm) 56 10.70 0.47 
Tonometric reading (mm Hg) 52 16.30 4.90 
Endothelial cell count 28 2348.00 556.00 
(cells/mm?) 
Pachymetry (mm) 36 0.55 0.04 
Anterior chamber depth (mm) 50 2.40 0.26 
Lens thickness (mm) 49 5.09 0.36 
Ocular axial length (mm) 51 22.34 1.00 
Lens thickness/ocular 47 2.27 0.17 
axial length ratio 
factor 
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Fig. 1 (Panek and associates). Kaplan-Meier survi- 
val analysis of the group of patients with narrow- 
angle glaucoma showing cumulative proportion sur- 
viving (not requiring peripheral iridectomy) over 
time. 


(Fig. 1) showed that the average time under 
observation was 62 months and the average 
length of time before peripheral iridectomy was 
required in affected eyes was 16 months. This 
analysis indicated that, theoretically, 60% of all 
of the patients studied would require iridecto- 
my by 85 months. Cox’s analysis with covariate 
of the lens thickness/ocular axial length factor 
showed a marked tendency toward earlier pe- 
ripheral iridectomy with increasing value of the 
lens thickness/ocular axial length ratio factor 
(Fig. 2) (P = .03). This tendency was not age 
related and was not affected by elimination of 
patients from analysis after cataract extraction. 
No other biometric variables, including lens 
thickness or axial length alone, were statistical- 
ly related to the outcome of peripheral iridecto- 
my by using Cox’s analysis. 


Discussion 


Eyes with pupillary block, angle-closure 
glaucoma have associated numerous distinct 
anatomic variations from normal, which in- 
clude smaller corneal diameter, shallower ante- 
rior chamber, thicker lens, anteriorly displaced 
lens, shortened axial length, and a decreased 
anterior chamber volume.” 


80 | L/A=2.00 


% Survival 


90 L/A=2.50 
L/A=Lens thickness /axial 
20 length factor 


0.0 
O IS 32 48 64 80 96 
Duration (months) 

Fig. 2 (Panek and associates). Cox’s model survival 
analysis with estimated cumulative proportion of 
patients with narrow-angle glaucoma surviving (not 
requiring iridectomy), adjusting for lens thickness / 
ocular axial length ratio factor. Examples of factors 
2.00 and 2.50 are given as illustration. 


These factors are probably inherited in a 
polygenetic fashion in which a large number of 
genes interact to produce a total anatomic ef- 
fect.” The predisposed eye, through long-term 
environmental changes and acute trigger mech- 
anisms, may have an increase in relative pupil- 
lary block and subsequent acute angle-closure 
glaucoma.’ 

One chronic, gradual change that affects the 
narrow-angle eye is the progressive shallowing 
of the anterior chamber that occurs during 
adult life. This is caused almost entirely by 
increasing lens thickness.! When the dimen- 
sions of the chamber angle reach a critical 
point, the patient becomes susceptible to acute 
variations in chamber volume and relative pu- 
pil block, which makes angle closure more 
likely.” 

Markowitz and Morin? showed that the lens 
thickness/ocular axial length ratio factor was 
useful as a representative and unifying unit for 
biometric assessment of the narrow-angle eye. 
They define the normal value as 1.91 (S.D. = 
+0.44). They found this factor to be age-depen- 
dent and greater than normal in most age 
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groups with narrow-angle glaucoma. Biometric 
data from our present study correlate well with 
theirs. The lens thickness/ocular axial length 
ratio factor of 2.27 (S.D. = +0.17) for this study 
group as a whole was greater than normal. The 
strong correlations between lens thickness and 
age and lens thickness /ocular axial length ratio 
and age support the concept of a lens-related 
progressive shallowing of the anterior chamber. 

Cox’s analysis of the data from this study 
group indicated that an increasing lens thick- 
ness /ocular axial length ratio correlated with a 
decrease in duration in time to the need for 
peripheral iridectomy. This evidence supports 
the conclusion that a combination of increased 
lens thickness and a shortened eye is an impor- 
tant precipitating factor in pupillary block, 
angle-closure glaucoma. Additionally, it im- 
plies that this factor may be useful in predicting 
eyes that are most likely to require iridectomy. 
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A Double-Masked Three-Month Comparison Between 
0.25% Betaxolol Suspension and 0.5% Betaxolol 


Ophthalmic Solution 


Robert N. Weinreb, M.D., Delmar R. Caldwell, M.D., Stephen M. Goode, M.D., 
Barry L. Horwitz, M.D., Robert Laibovitz, M.D., C. Eric Shrader, M.D., 
Robert H. Stewart, M.D., and A. Thomas Williams, M.D. 


In 352 patients with primary open-angle 
glaucoma or ocular hypertension, a multicen- 
ter double-masked, parallel-group clinical 
study compared the effects on intraocular 
pressure and ocular comfort of 0.5% betaxolol 
ophthalmic solution, a cardioselective beta- 
adrenergic blocking agent, with 0.25% beta- 
xolol suspension. With twice-daily dosages, 
baseline intraocular pressure was significant- 
ly reduced (P = .0005), with no significant 
difference between the two groups, at Week 2 
and at Months 1, 2, and 3. Further, the preva- 
lence of ocular discomfort upon topical instil- 
lation was significantly lower for 0.25% beta- 
xolol suspension than for 0.5% betaxolol 
solution (P = .0005). 


Nomerous REPORTS HAVE DESCRIBED a wide 
range of adverse clinical effects from systemic 
absorption of topically administered beta-ad- 
renergic blocking agents on pulmonary and 
cardiovascular functions.'” In contrast to the 
nonselective beta-adrenergic blocking agents, 
betaxolol, a cardioselective beta-adrenergic 
blocking agent, has been shown to have fewer 
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systemic side effects while effectively decreas- 
ing intraocular pressure.” A new ophthalmic 
delivery vehicle has been developed, which 
allows a twofold reduction in the concentration 
of topically administered betaxolol without an 
effect on the drug concentration in rabbit aque- 
ous humor (unpublished data): In this new 
vehicle, 0.25% betaxolol has been formulated 
as a suspension. We compared the effects on 
intraocular pressure and ocular comfort of 
0.5% betaxolol ophthalmic solution and 0.25% 
betaxolol suspension. 


Patients and Methods 


A formulation of betaxolol was developed in 
which 0.25% of betaxolol was suspended in 
microscopic (5-ym diameter) beads consisting 
of a polymer resin. In this form, betaxolol is 
released more slowly and gradually than in 
solution. 

The 0.25% betaxolol suspension was com- 
pared with 0.5% betaxolol ophthalmic solution 
in a three-month, double-masked, randomized, 
parallel-group study. A total of 352 patients 
with primary open-angle glaucoma or ocular 
hypertension were enrolled by 24 investigators 
in this multicenter study. Approval of the Hu- 
man Subject Committee of each institution was 
obtained before the study; informed consent 
was obtained from patients meeting enrollment 
criteria. 

Before enrollment, patients who were receiv- 
ing a single ocular hypotensive medication un- 
derwent a washout period (two weeks for beta- 
adrenergic blocking agents or epinephrine 
products, 48 hours for pilocarpine). The num- 
ber of patients previously receiving beta-block- 
ing agents was equal in the two groups studied. 
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After washout, baseline intraocular pressure 
measurements were taken at approximately 
8:00 a.m. on two separate days, not less than 
three days apart. On the first baseline day, 
intraocular pressure was also measured at 4:00 
P.M. Patients were included if each of the two 
morning measurements were greater than 24 
mm Hg in at least one eye. 

Patients were excluded from participation in 
the study if they had a recent history of ocular 
trauma, infection, or inflammatory diseases; an 
abnormality preventing reliable applanation 
tonometry; or a history of retinal detachment, 
diabetic retinopathy, intraocular surgery in the 
previous six months, contact lens wear, conges- 
tive heart failure, chronic obstructive pulmo- 
nary disease, use (within 30 days) of a systemic 
medication that could affect intraocular pres- 
sure (including alpha-adrenergic, beta-adren- 
ergic, and calcium channel blockers), or hyper- 
sensitivity to betaxolol or to any formulation 
component. Pregnant or nursing women and 
women of childbearing potential who were not 
using adequate contraceptive methods were 
also excluded. 

After enrollment, patients were randomly as- 
signed in equal numbers to either the 0.25% 
betaxolol suspension or the 0.5% betaxolol so- 
lution group. At 8:00 a.m. on Day 0 of the study, 
the following data were recorded: demographic 
information, medical history, resting pulse rate 
and blood pressure, visual acuity, intraocular 
pressure, slit-lamp biomicroscopy, and cup/ 
disk ratios. 

After the baseline measurements, one drop of 
coded medication was instilled into each eye by 
the investigator. Patients returned eight hours 
after the dosage for intraocular pressure meas- 
urements. The medications were then dis- 
pensed to the patients, who were instructed to 
administer the eyedrops every 12 hours. Pa- 
tients returned after two weeks, one month, 
two months, and three months, at which times 
their intraocular pressure (12 hours after dos- 
age), visual acuity, ocular signs and symptoms, 
and resting pulse and blood pressure were 
measured. On each of these examination days, 
one drop of the study medication was instilled 
by the investigator in each eye after the morn- 
ing examination, and intraocular pressure was 
measured again eight hours later. 

Analyses of variance were used to compare 
the two treatment groups at eight hours and at 
12 hours after dosage regarding changes from 
the baseline measurements in intraocular pres- 
sure, pulse rate, and mean blood pressure. 
Patients’ comments referring to burning, sting- 
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ing, and discomfort upon administration of the 
eyedrops were combined and considered as 
ocular discomfort. Included in this category 
were reports of discomfort considered related, 
possibly related,.and not related to the study 
medication. Chi-square was used to test for 
differences between the two treatments in the 
prevalence of ocular discomfort and blurred 
vision. 


Results 


The demographic characteristics of the pa- 
tients enrolled in this study are summarized in 
Table 1. The mean intraocular pressure values 
for both treatment groups were significantly 
decreased from their respective mean baseline 
values (P = .0001 to .004) for each examination 
during the three-month study (Figure and Table 
2). There was no significant difference in intra- 
ocular pressure between the two treatment 
groups at the Week 2 and Month 1, 2, and 3 
examinations. Twelve hours after instillation of 
the eyedrops on the Month 3 examination, 
mean intraocular pressure was reduced for both 
groups from an 8:00 A.M. baseline reading of 
26.0 mm Hg to 22.4 mm Hg (Figure). Eight 
hours after dosage at three months, mean intra- 


TABLE 1 
DEMOGRAPHIC CHARACTERISTICS OF 352 PATIENTS 


0.25% BETAXOLOL 0.5% BETAXOLOL 
SUSPENSION SOLUTION 

Total number of 180 172 

patients entering 

study 
Age (yrs), mean + S.D. 58.6 +13.9 59.4 +13.3 
Male 90 83 
Female 90 89 
Iris color 

Black/brown 80 87 

Hazel/green/gray 39 36 

Blue 61 49 
White 141 129 
Nonwhite 39 43 

Black 27 32 

Hispanic ti 11 

Asian 1 0 
Diagnosis 

Primary open-angle 88 85 

glaucoma 
Ocular hypertension 92 87 
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Figure (Weinreb and associates). Mean intraocular 
pressure (+S.E.), 12 hours after 8:00 a.m. dosage, of 
patients with primary open-angle glaucoma or ocular 
hypertension during three-month treatment with 
0.25% betaxolol suspension (solid line and squares) 
or 0.5% betaxolol solution (dashed line and circles). 
Numbers in parentheses indicate the numbers of 
patients examined at each time. Mean intraocular 
pressure reduction from baseline was significant (P = 
.0001) for both treatment groups; the differences 

between treatment groups were not significant. 


ocular pressure was reduced from a 4:00 P.M. 
baseline value of 23.9 mm Hg to 19.7 mm Hg in 
the 0.5% solution group and to 19.2 mm Hg in 
the 0.25% suspension group (Table 2). 

Of the 352 patients examined for ocular com- 
fort, 24 of a total of 180 patients (13%) in the 
0.25% betaxolol suspension group reported 
burning or stinging at some time during the 
study compared.to 64 of the 172 patients (37%) 
in the 0.5% betaxolol solution group. This dif- 
ference was statistically significant (P = .0008) 
(Table 3). Other than the difference in discom- 
fort between the two groups, there was no 
statistically significant difference regarding oc- 
ular signs and symptoms (Table 3). No clinical- 
ly significant changes from baseline and no 
statistically significant differences (P = .18) 
between the treatment groups were observed 
regarding mean arterial prssoure and pulse 
rate. 

Fourteen patients in the 0.25% betaxolol sus- 
pension group and nine patients in the 0.5% 
betaxolol solution group did not complete the 
study, most for reasons unrelated to the medi- 
cation. In the 0.25% suspension group, nine 
patients discontinued the study for reasons 
unrelated to the medication, two for uncon- 
trolled intraocular pressure, two for ocular dis- 
comfort, and one for eyelid margin infection. In 
the 0.5% solution group, three patients discon- 


0.25% Betaxolol Suspension vs 0.5% Betaxolol Solution 191 


‘TABLE 2 | 
MEAN INTRAOCULAR PRESSURE EIGHT HOURS 
AFTER DOSAGE* 


' 0.25% BETAXOLOL 
SUSPENSION (MM HG) 


0.5% BETAXOLOL 
SOLUTION (MM HG) 


NO. MEAN (S.D) NO. MEAN (5.D.) 


Baseline 179 23.9 {+37} 171 23.9  (+3.6} 
Week2 175 197 (+3.8) 172 198 (+3.7) 
Month 1 171 19.8 (+35) 168 19.6 (3.7), 
Month2 172 19.2 (+36) 169 19.5 (3.5) 
Month3 161 19.2  (+3.3) bel 19.7 (+3.6) 


Sacar pressure reduction from baseline was statistical- 
ly significant (P = .0001) for both groups at each examination; 
treatment group differences were not significant. Intraocular 
pressure was measured at 4:00 P.M., eight hours after medica- 
tion administered by the investigator. 


tinued the study for reasons unrelated to the 
medication, four for uncontrolled intraocular 
pressure, one for asthma, and one for light- 
headedness. 


Discussion 


In this double-masked, parallel-group clini- 
cal study of 352 patients with primary open- 
angle glaucoma or ocular hypertension, both 
0:25% betaxolol suspension and 0.5% beta- 
xolol solution reduced intraocular pressure. 
The 0.25% betaxolol suspension reduced intra- 


TABLE 3 . 
OCULAR SIGNS AND SYMPTOMS OF 352 PATIENTS 


0.25% BETAXOLOL 0.5% BETAXOLOL 


SUSPENSION SOLUTION 
N = 180 N = 172 
NO. (%) NO. (%) 
Burning and stinging 24 (13.0) 64 (37.0) 
Blurred vision 7 (8.9) 3 (1.7) 
Ocular dryness 4 (2.2) 3 (1.7) 
Superficial punctate 4 (2.2) 3 (1.7) 
keratitis 
Foreign body 3 (1.7) 6 (3.5) 
sensation 
itching 3 (1.7) 1 (0.6) 
Ocular discharge 3 (1.7) 2 (1.2) 
Ocular pain 3 (1.7) 5 (2.9) 
Tearing 3 (1.7) 7 (4.1) 
Ocular inflammation 2 (1.1) 3 (1.7) 
Photophobia 2 (1.1) 1 (0.6) 


192 AMERICAN JOURNAL OF OPHTHALMOLOGY 


ocular pressure to the same extent as 0.5% 
betaxolol ophthalmic solution throughout this 
three-month study. 

Although it has fewer side effects, 0.5% beta- 
xolol solution has been reported to reduce in- 
traocular pressure to a lesser extent than 0.5% 
timolol or 0.5% levoburnolol solutions, which 
are nonselective. beta-adrenergic , blocking 
agents.”°! It is well established that the topical 
administration of betaxolol is associated with 
fewer systemic side effects, particularly car- 
diopulmonary, compared with these other 
agents./!8 It has been used safely for prolonged 
periods of time in patients with even moderate 
chronic obstructive pulmonary disease and 
bronchial asthma. The lowered concentra- 
tion of the 0.25% betaxolol suspension would 
appear to provide an added margin of safety. 

In addition to having the same intraocular 
pressure—lowering effect and safety profile as 
the 0.5% solution, the 0.25% suspension is 
better tolerated. Only 13% of the patients who 
received the suspension had burning or sting- 
ing, compared with 37% in the solution group. 
The greater ocular comfort of the suspension 
formulation is thought to be attributable not 
only to its lower coricentration but because the 
active drug is delivered slowly, rather than in 
one bolus, thus having a lower potential for 
producing local irritation. 

Despite the relative safety of betaxolol, how- 
ever, the potential for any drug having a side 
effect must be considered. Thus, it is important 
to obtain a detailed medical history of each 
patient ahd to monitor symptoms throughout 
treatment. 
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Microbial Contamination of Contact Lens Storage Cases 


and Solutions 


Louis A. Wilson, M.D., Anil D. Sawant, Ph.D., Robert B. Simmons, M.S., 
and Donald G. Ahearn, Ph.D. 


We compared microbial contamination of 
contact lens storage cases of asymptomatic 
contact lens wearers (Group 1; No. = 118; 
sampled once) and of contact lens wearers 
with manufacturer’s lens-care instructions re- 
inforced (Group 2; No. = 62; sampled three, 
six, 12, and 20 weeks after initial advisement). 
A significantly higher incidence of contami- 
nation of contact lens storage cases and solu- 
tions was observed among samples from 
Group 1 (132 of 247 samples) as compared to 
samples from Group 2 (30 of 500 samples; P = 
.000). Contact lens storage cases of individuals 
in Group 2 who used hydrogen peroxide sys- 
tems (four of 78) showed a significantly lower 
incidence of contamination as compared to 
individuals who used other chemical disin- 
fection (11 of 62 soft lens users; 10 of 59 rigid 
gas-permeable lens users; P = .041). Biofilms, 
adhered microorganisms embedded in a gly- 
cocalyx, in contact lens storage cases were not 
always inactivated by the addition of fresh 
solutions. Cleaning and periodic replacement 
of contact lens storage cases is recommended. 


Donzis anv associates! found that some ele- 
ments of the contact lens care system of 52 of 
100 asymptomatic patients were contaminated 
with microorganisms. The frequency of con- 
tamination was higher with systems for extend- 
ed-wear lenses compared to daily-wear lenses, 
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presumably because the extended-wear solu- 
tions were used for a longer period of time. 
Bowden and associates’ further implicated aged 
disinfecting solutions in combination with ex- 
tended-wear lens use as a factor in 15 of 24 
patients with microbial keratitis. Studies in our 
laboratories have also associated contact lens 
wear and the use of contaminated solutions 
with infections of the outer eye.**® The organ- 
isms occurring in the contaminated solutions 
were shown to be the same strains that caused 
conjunctivitis or corneal ulcers of the patients. 
Certain organisms that can cause infections 
have a tendency to attach to surfaces of lenses 
and form biofilms.’ Further, biofilms have been 
shown to have resistance to some chemical 
preservatives, which results in increased risk 
of infection.’ The selective populations of pa- 
tients and the retrospective nature of most 
analyses have not permitted the extrapolation 
of data on the incidence of use of contaminated 
solutions to the general population of contact 
lens users. We compared contamination of solu- 
tions and storage cases that occurred among 
contact lens wearers who have and have not 
had: lens-care instructions reinforced. 


Material and Methods 


Samples of contact lens storage cases and 
solutions were collected from asymptomatic 
contact lens wearers who represented two pop- 
ulations: individuals who had contact lenses 
that were dispensed elsewhere and had not 
been advised by us about lens care and hygiene; 
and individuals who were advised by us on 
proper lens care and hygiene. 

Group 1 consisted mostly of individuals visit- 
ing the Contact Lens Service of the Emory Eye 
Center for the first time and of students at 
Georgia State University. Samples were not 
collected on a set day or at a set time after 
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disinfection of lenses, There was no specific 
selection of subjects on the basis of sex, age, 
race, economic status, or usage of a particular 
disinfection regimen, except heat disinfection 
was not included in this study. All samples of 
lens care solutions collected were within the 
indicated expiration date on the container. If 
any solutions were found to be contaminated, 
the contact lens wearer was contacted, advised 
of proper lens care, and their care systems 
replaced. 

Group 2 was composed of 62 daily-wear con- 
tact lens users who were recruited from Group 
1. These contact lens wearers were assigned to 
three subgroups: hydrogen peroxide disinfec- 
tion systems for soft lenses (22 users); other 
chemical disinfection systems for soft contact 
lenses (20 users); and chemical disinfection 
systems for rigid gas-permeable contact lenses 
(20 users). Individuals were provided with a 
new unit of their lens care system and were 
instructed to disinfect and store the lenses ev- 
ery night according to the manufacturer's regi- 
men. Additionally, some individuals used a 
terminal aerosol rinse before lens insertion. 
The lens storage case with lenses stored in 
catalytic disk-neutralized H,O,, the disk itself 
(where applicable), or H,O,-neutralizing solu- 
tion were cultured on all visits to the clinic. 
Disinfection solutions in the storage case and in 
the parent bottles and commercially prepared 
‘saline rinsing solutions (preserved and preser- 
vative-free) were also cultured for microorga- 
nisms on all visits to the clinic. Clinic visits 
were scheduled for a day after overnight disin- 
fection of lenses during Weeks 3, 6, 12, and 20 
after initial advisement. The contact lenses 
were removed for wear immediately after cul- 
ture of the storage case and its solutions. Solu- 
tions and storage cases that were found to be 
contaminated were replaced with a new unit. 
Manufacturer’s lens-care instructions were re- 
inforced on each visit. 

All samples collected from individuals in 
both Group 1 and Group 2 were initially cul- 
tured on chocolate agar at 37 C. Parent contain- 
ers that yielded microorganisms on initial cul- 
turing were resampled aseptically through the 
wall of the container by means of a syringe and 
needle. Bacteria were presumptively identified 
with the API 20E system (API Analytab Prod- 
ucts, Plainview, New York); final identifications 
of bacteria and fungi were performed as de- 
scribed previously.4* The data were analyzed 
statistically with the chi-square test. 

Contact lenses and portions of storage cases 
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were prepared for scanning electron microsco- 
py with the method of Simmons and associ- 
ates.’ 


Results 


Microorganisms were isolated from 34 of 51 
(66%) solutions with preservatives and 28 of 28 
(100%) preservative-free solutions in contact 
lens storage cases of individuals not advised by 
us (Group 1; Table 1). Among Group 2 individ- 
uals who used soft lenses, lens storage cases of 
four of 74 (5%) storing their lenses in neutra- 
lized HO, were contaminated, whereas seven 
of 66 (10%) lens storage cases of individuals 
who used other chemical disinfecting solutions 
were contaminated. Among users of rigid gas- 
permeable lenses, ten of 51 (19%) lens storage 
cases of individuals in Group 2 who used disin- 
fectant-storage (soaking, conditioning) solu- 
tions were contaminated as compared to 20 of 
31 (64%) among Group 1 individuals (Table 1). 


TABLE 1 
INCIDENCE OF MICROORGANISMS IN CONTACT LENS 
SOLUTIONS USED 


GAS-PERMEABLE 


SOFT LENS USERS RIGID-LENS USERS 


(NO. (NO. 
CONTAMINATED CONTAMINATED} 
NO. SAMPLES) NO. SAMPLES) 


GROUP 1 GROUP 2 GROUP1 GROUP 2 


Solutions in lens cases 
Disinfectant-storage 934/51 7/66 20*/31 10/51 
Preservative-free 28/281 4/74 8/8 — 
Disinfectant-storage 4/36 0/62 10/35 3/51 
in containers 


H,O, solutions in 1/12 1/78 — — 
containers 

Preservative-free 2/5 5/118 — — 
saline (aerosol) 

Miscellaneous’ 25/41 — — — 
Total percentage 54% 4% 51% 13% 


*Includes one polymethyimethacrylate lens user. 

tincludes neutralized H,O, and preservative-free saline. 

includes only lenses stored in neutralized H,O, for 12 to 18 
hours. 

‘Includes unknown solutions in bottles and cases and neutra- 
lized H,O, solutions in cases with unknown time of last use but 
more than 24 hours. 
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On initial screening, microorganisms were iso- 
lated from four of 36 (11%) of the containers of 
the disinfecting solutions for soft lenses used 
by Group 1 individuals, but the samples with- 
drawn through the sides of the containers by 
aseptic technique were culture-negative. The 
microbial populations isolated from initial sam- 
ples of parent containers were confined mostly 
to the rim of the orifice of the dispenser tip. 

The containers for lens solutions for rigid 
gas-~permeable lenses used by Group 1 individ- 
uals were sometimes contaminated with bacter- 
ia in densities of over 10° cells/ml, mainly 
Serratia marcescens, Enterobacter cloacae, and S. 
liquefaciens. Two solutions, one preserved with 
chlorhexidine gluconate and the other with 
benzalkonium chloride, were most often con- 
taminated. The bacteria grew in new containers 
of these solutions after laboratory challenge 
with less than 10° cells. Three containers of 
these preserved solutions for rigid gas-perme- 
able lenses used by Group 2 individuals be- 
came contaminated with over 10° cells/ml dur- 
ing use. 

Four of the seven aerosol canisters of saline 
that were culture-positive on initial screening 
also yielded heavy densities of bacteria in at 
least three repeated tests. These four canisters 
were over half used but still produced a steady 
stream of saline with internal pressures of 4 to 
22 lbs/in?. Saline obtained by aseptic puncture 
sampling were culture-negative. Further exami- 
nations showed that the microbes were con- 
fined to the channels of the plastic pressure 
caps. Overall a significantly higher incidence of 
contamination of lens storage cases and solu- 
tions was observed among Group 1 individuals 
(132 of 247 [53%]) as compared to Group 2 
individuals (30 of 500 [6%]; P = .000). 

The miscellaneous category (Table 1) includ- 
ed storage cases with unknown storage solu- 
tions. Fifteen H,O, disinfectant storage cases 
that yielded microorganisms on initial screen- 
ing, but the time of last use was unspecified 
(but not in excess of one week), were also 
included in this group. Bacteria as well as fungi 
(representing the genera Aspergillus, Cladospor- 
ium, Exophila, and Fusarium) were isolated from 
the catalytic disks in these storage cases even 
after the addition of fresh H,O,. 

Examination by culture and scanning elec- 
tron microscopy of representative storage cases 
of participants who used systems other than 
H,O, demonstrated the presence of adhered 
microorganisms (Fig. 1). Viable microorga- 
nisms could be isolated from such lens storage 





g > 
“E 4 
aE EE a 


Fig. 1 (Wilson and associates). Adhered bacteria 
attached to the well surface of a contact lens storage 
case (X 1,400). Serratia marcescens was isolated from 
the storage case. 


cases after the addition of fresh disinfectant 
solutions. Solutions were negative initially for 
microorganisms on culture but viable microor- 
ganisms could be demonstrated after vigorous 
swabbing and culturing of the storage case. 
Several cleaned and disinfected lenses stored in 
such storage cases developed biofilms of micro- 
organisms (Fig. 2). 

The common bacteria isolated from solutions 
in lens storage cases are listed in Table 2. Most 
storage cases that were used with soft lenses 
yielded gram-positive cocci, typically less than 
10 colony forming units from a swab streak, but 
confluent growth was observed occasionally. 
Representative colony types were identified as 





Fig. 2 (Wilson and associates). Bacteria and fungal 
cells adhered to the surface of a soft contact lens that 
was removed from the eye and placed in a contact 
lens storage case with fresh soaking and wetting 
solution (Xx 2,900). Pseudomonas aeruginosa was iso- 
lated from the solution in the storage case. 





196 AMERICAN JOURNAL OF OPHTHALMOLOGY 


August, 1990 





TABLE 2 


BACTERIA COMMONLY ISOLATED FROM 
CONTAMINATED LENS CASES* 


ISOLATES (%) 


PRESERVED PRESERVATIVE-FREE 
SOLUTIONS SOLUTIONS 
MICROORGANISM (NO. = 71) (NO. = 40) 
Gram-positive cocci 59 58 
Pseudomonas aeruginosa 18 40 
Serratia sp. 34 10 
Klebsiella sp. 6 0 
Enterobacter sp. 6 38 
Other gram-negatives 18 58 


*Microbial identification not. performed for all isolates from 
contaminated cases. Number of cases with microorganisms; 
more than one microorganism may have been isolated from a 
single contact lens case. 


Staphylococcus epidermidis and Micrococcus 
species. Preservative-free solutions in storage 
cases more often yielded mixed growth domi- 
nated by Pseudomonas aeruginosa and other 
gram-negative rods. Heavy to confluent growth 
along the swab streaks was commonly observed 
with cultures from the preservative-free solu- 
tions. Except as indicated previously for certain 
catalytic disks, only occasional colonies of fun- 
gi were isolated from the samples of Group 1 
individuals and none were obtained from sam- 
ples from Group 2 wearers. 

There was no statistically significant differ- 
ence in the incidence of contamination of lens 
care paraphernalia between the first, second, 
third, and fourth clinic visits by Group 2 indi- 
viduals, nor was there a statistically significant 


difference in contamination observed between 
H,O, systems, other cold disinfecting systems 
for soft lenses, and disinfecting systems for 
rigid gas-permeable lenses (Table 3). In Group 
2, 24 of the 62 individuals had contaminated 
solutions in either the storage case, the parent 
container, or both, during the course of this 
study. Lens storage cases of individuals using 
H,O, systems showed a lower incidence of con- 
tamination (four of 78 lens storage cases sam- 
pled) as compared to individuals who used 
other chemical disinfection systems (11 of 62), a 
difference statistically significant at the 5% lev- 
el (Table 4). 


Discussion 


Previous investigations’* have associated 
conjunctivitis and keratitis with the use of con- 
taminated contact lens solutions. Our current 
findings correspond with Donzis and associ- 
ates’ and demonstrate that the use of contami- 
nated solutions by asymptomatic contact lens 
wearers is not uncommon. In addition to pre- 
servative-free solutions that were typically con- 
taminated, ten of 25 (40%) of the parent con- 
tainers of the rigid gas-permeable soaking and 
wetting solutions preserved with chlorhexidine 
hydrochloride and benzalkonium chloride col- 
lected from Group 1 individuals were contami- 
nated. These solutions have previously been 
shown to support the growth of microorga- 
nisms, especially Serratia species.® Most disin- ` 
fection or soaking and wetting solutions in 
their original containers were inhibitory to mi- 
croorganisms, but the efficacies of the solutions 


TABLE 3 
INCIDENCE OF CONTAMINATION OF LENS CARE SYSTEMS IN GROUP 2 


NO. OF USERS WITH 


CONTAMINATED SYSTEMS?/ 
LENS CARE SYSTEM LENS TYPE* NO, OF USERS 
H,O, Soft 7/22 
Disinfectant-storage Soft 9/20 
Disinfectant-storage RPG 8/20 
Percent 39% 


VISIT (WKS) 
(NO. SYSTEMS CONTAMINATED/ 
NO. SAMPLED) 
CONTAMINATED VISITS/ 
3 6 12 20 TOTAL VISITS 
0/22 3/719 219 3/18 8/78 
5/20 348 213 3m 13/62 
420 316 112 gti 10/59 
16% 17% 11% 20% 16% 





*RPG indicates rigid gas-permeable lenses. 


tSolution contamination in the case, the parent bottle, or both, of the lens care system was considered contamination of system. 


Vol. 110, No. 2 


Contamination of Contact Lens Cases and Solutions 


197 





TABLE 4 
INCIDENCE OF CONTAMINATION OF INDIVIDUAL COMPONENTS OF LENS CARE SYSTEMS IN GROUP 2 





CONTAMINATED (%) 


PARENT PARENT 
NO. DISINFECTANT PRESERVATIVE SALINE 
LENS CARE SYSTEM SAMPLED CONTAINER IN SALINE RINSE CONTAINER STORAGE CASE* 
Soft Contact Lenses 
H,O,/disk 40 0 None? 10 8 
H,O,/catalase 30 0 None 0 3 
H,O,/pyruvic acid 4 25 — — 0 
H,O0,/Na,S,0, 4 0 None 0 0 
Polyaminopropyl biguanide (PAPB) 18 0 PAPB 6 39 
Chlorhexidine gluconate 27 0 None 4 15 
Polyquaternium 17 0 None 0 0 
Rigid Gas-Permeable Contact Lenses 

Chlorhexidine gluconate 16 12 — — 25 
Benzalkonium chloride 11 9 None 0 27 
Thimerosal 24 0 — — 13 
Chlorhexidine gluconate + thimerosal 8 0 — — 0 


*All storage cases sampled contained either disinfectant or neutralized H,O,,. 


tPreservative-free aerosol. 


were compromised in the lens storage cases. 
Individual practices such as failure to clean 
lenses and storage cases routinely, the addition 
of fresh fluids (including preservative-free sa- 
line and tap water) to residual fluids in storage 
cases, and periodic storage of lenses for varying 
periods between disinfection and insertion ap- 
peared to be major factors. Storage resulted in 
high densities of microorganisms in storage 
cases and the subsequent attachment of the 
microorganisms to the lenses. Microorganisms 
adhere to lenses rapidly and are not easily 
removed by rinsing.’ The use of an aerosol 
saline stream should facilitate lens rinsing 
provided the stream is not contaminated. Con- 
ditions that precipitated the development of 
biofilms in the dispensing nozzles of seven of 
123 aerosol canisters are unknown. A pseu- 
domonad corneal ulcer has been associated 
with the use of an inappropriately maintained 
can of aerosol saline.” 

In selected storage cases, bacteria were ob- 
served in biofilms. Biofilms may not always be 
inactivated when fresh disinfectant or pre- 
served solutions are added to the lens storage 
case. Other studies have shown that the glyco- 
calyx protects microorganisms from the action 
of some disinfectants. The development of the 
biofilms seemed related to individual hygienic 
practices, because in study groups certain indi- 
viduals were prone to develop contaminated 


storage cases repeatedly. In general, the inci- 
dence of potentially hazardous contamination 
among Group 2 (whose adherence to manufac- 
turer’s regimen was reinforced) was markedly 
less than that found for the Group 1 individ- 
uals. This finding suggests lapses in lens-care 
hygiene. 

Penley and associates” have demonstrated 
that hydrogen peroxide was effective for the 
disinfection of contact lenses. Neutralized H,O, 
solutions were found to become contaminated 
during lens storage. In the storage case of one 
system that used a platinum disk for neutraliza- 
tion, viable microorganisms were cultured from 
some disks from storage cases with stored lens- 
es. Microorganisms reside on the disk because 
the decomposition of H,O, in contact with the 
disk is instantaneous. The disk and storage case 
should be kept dry when not in use. 

Manufacturers’ regimens for contact lens 
cleaning and disinfection do not directly ad- 
dress hazards of storage as determined by this 
study. We recommend that regimens be modi- 
fied to warn that the disinfection step should be 
repeated before lens insertion if more than 12 
hours have lapsed since disinfection. Further, 
we suggest that storage containers for lenses be 
regularly cleaned, disinfected with heat or hy- 
drogen peroxide (nonneutralized), and re- 
placed periodically, ideally at each purchase of 
new disinfection solution. 
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Potential Bacterial Contamination in 


Fluorescein-Anesthetic Solutions 


Lee R. Duffner, M.D., Stephen C. Pflugfelder, M.D., Sid Mandelbaum, M.D., 
and Linwood L. Childress, Pharm.D. 


To determine the ability of fluorescein-an- 
esthetic combination solutions and their ap- 
plicators to regain sterility, we contaminated 
four commercially available fluorescein-anes- 
thetic solutions and their dropper tips with 
inocula of either Pseudomonas species or 
Staphylococcus species. No organisms could 
be cultured from Fluress one minute after 
inoculation of the solution or five minutes 
after inoculation of the dropper tip. In con- 
trast, organisms were cultured from the other 
fluorescein-anesthetic preparations for at 
least one hour after bacterial inoculation into 
the solution or onto the dropper tip. These 
differences in the ability of fluorescein- 
anesthetic solutions to regain sterility after 
bacterial contamination were statistically sig- 
nificant. 


Fivorzscein sorutmons used in ophthalmolo- 
gy have been a potential source of bacterial 
spread because of the propensity of Pseudomo- 
nas aeruginosa to grow in these solutions.! The 
introduction in 1966 of a fluorescein and ben- 
oxinate hydrochloride combination solution 
preserved with 1% chlorobutanol and made 
available in a glass bottle with a pipette dropper 
(Fluress) is thought to have greatly decreased 
this risk. The antimicrobial properties of this 
preparation have been extensively reported.”” 
The importance of maintaining the dropper tip 
immersed in the solution has been demonstrat- 
ed.° In recent years, other fluorescein-anesthet- 
ic solutions have become available from pur- 
veyors of generic pharmaceuticals. Although 
these are marketed as comparable or competi- 
tive to Fluress, they are neither pharmaceutical 
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equivalents nor pharmaceutical alternatives 
under the definitions of the United States Food 
and Drug Administration.’ We undertook a lab- 
oratory evaluation of the relative resistance to 
contamination of several of these fluorescein- 
anesthetic products. 


Material and Methods 


Four fluorescein-anesthetic combination 
products were evaluated: pipette dropper bot- 
tles of Fluress (Barnes-Hind, Inc., Sunnyvale, 
California) containing fluorescein sodium 
0.25%, benoxinate hydrochloride 0.4%, and 
chlorobutanol 1%, ina povidone plus boric acid 
solution; plastic squeeze dropper bottles of 
Fluorpro (Wilson Ophthalmic Corporation, 
Mustang, Oklahoma); and plastic squeeze 
dropper bottles and pipette dropper bottles of 
Fluorocaine (Akorn, Inc., Abita Springs, Louisi- 
ana). Both Fluorpro and Fluorocaine contain 
fluorescein sodium 0.25%, proparacaine hydro- 
chloride 0.5%, and thimerosal 0.01% in a povi- 
done plus glycerin solution. All bottles (Figure) 





Figure (Duffner and associates). Fluorescein com- 
bination solutions are available in glass bottles with 
a glass dropper and in plastic squeezable bottles with 
an integral dropper tip. 
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were purchased from retail or wholesale drug 
suppliers. At least two different lot numbers for 
each preparation were included. All bottles 
were tested before their listed expiration date. 

The bacterial inocula used were prepared 
from human ocular isolates of P. aeruginosa and 
Staphylococcus aureus. Suspensions of organ- 
isms were serially diluted to contain 100,000 
colony forming units of bacteria per milliliter. 

Eight bottles of each product were inoculated 
with 10 pl (approximately 1,000 organisms) of 
the P. aeruginosa suspension by placing a mi- 
cropipette directly into the solution in the bot- 
tle. Single drops from each bottle were then 
dropped from the squeeze bottle or dropper 
onto sheep blood agar plates at one minute, five 
minutes, 15 minutes, one hour, two hours, and 
24 hours after the solution was inoculated. 
Each drop was spread on the culture plate with 
a sterile cotton-tipped applicator. Plates were 
incubated at room temperature (25 C). After 48 
hours, the colonies were counted. If there were 
too many colonies on a plate to count accurate- 
ly, they were recorded as too numerous to 
count. One uninoculated bottle of each product 
was cultured as a negative control, and the 
bacterial suspension was directly cultured as a 
positive control. 

Five bottles of each product were similarly 
inoculated with 10 pl (approximately 1,000 
organisms) of the S. aureus suspension. Single 
drops were cultured after the same time inter- 
vals and incubated as above. Again, one unin- 
oculated bottle of each product was cultured as 
a negative control and the bacterial suspension 
was directly cultured as a positive control. 

Twenty-five bottles of each product were con- 
taminated by placing 10 pl of the P. aeruginosa 
suspension directly onto the dropper tip or onto 
the bottle tip opening. Each bottle was then 
inverted five times. A sterile cotton-tipped ap- 
plicator moistened with nutrient broth was 
used to wipe the bottle or dropper tip, and the 
applicator was streaked onto a sheep blood agar 
plate. 

Five bottles of each product were cultured at 
one minute, 15 minutes, one hour, two hours, 
and 24 hours after intentional contamination of 
the tip. Positive and negative controls were 
cultured. These plates were incubated for 48 
hours at 37 C and colonies were then counted. 

Twenty-four bottles of each product were 
contaminated on the dropper tip or bottle tip 
opening with 10 pl of the S. aureus suspension. 
Four bottles of each product were similarly 
cultured using a broth-moistened cotton- 
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tipped applicator after one minute, 15 minutes, 
30 minutes, one hour, two hours, and 24 hours. 
Positive and negative controls were cultured. 

The arithmetic mean number of colonies was 
calculated for each set of plates. If one or more 
plates in a set had colonies that were too nu- 
merous to count, the set was recorded as too 
numerous to count. Statistical analysis of the 
data was performed using Dunnett’s multiple 
comparison test if the numerical means were 
recorded, or the Mann-Whitney U-test with a 
Bonferroni correction if one or more sets had 
colonies too numerous to count. 


Results 


No organisms grew from any of the fluoresce- 
in, benoxinate hydrochloride, and chlorobuta- 
nol samples inoculated directly into the solu- 
tion (Fluress). Pseudomonas aeruginosa and S. 
aureus were recovered from samples of the 
fluorescein sodium, proparacaine hydrochlor- 
ide, and thimerosal solution (Fluorpro and 
Fluoracaine) up to two hours after inoculation 
(Table 1). The difference in mean colony counts 
between Fluress and each of the other three 
products was statistically significant for P. aeru- 
ginosa up to 15 minutes (P = .015) and for S. 
aureus after two hours (P < .05). 

After inoculation onto the dropper tip or 
bottle tip, no P. aeruginosa grew from any of the 
Fluress samples. Of the four dropper tips con- 
taminated with Staphylococcus and cultured af- 
ter one minute, however, one bottle produced 
two colonies and one bottle produced one colo- 
ny. Staphylococcus aureus did not grow from the 
other two Fluress dropper tips cultured after 
one minute, nor from any of the Fluress dropper 
tips cultured after more than one minute. There 
was growth of P. aeruginosa and S. aureus from 
samples of the other three products up to two 
hours after inoculation (Table 2). The difference 
from Fluress was significant up to 15 minutes 
after P. aeruginosa contamination for the 
Fluorpro samples and up to two hours for the 
Fluorocaine squeeze bottle samples (P < .05). 
The difference from Fluress after S. aureus con- 
tamination approached significarice (P = .08) 
for up to two hours for the Fluorocaine squeeze 
bottle samples. 

No bacteria were recovered from any uninoc- 
ulated negative control bottle. Direct cultures 
of the bacterial suspensions, the positive con- 
trols, all produced confluent growth. 
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TABLE 1 
MEAN COLONY COUNTS AFTER INOCULATION DIRECTLY INTO SOLUTION* 
TIME AFTER INOCULATION 
SOLUTION 1 MIN. 5 MIN. 40 MIN. 15 MIN. 1HR, 2 HAS. 24 HRS. 
Pseudomonas aeruginosa 
Fiuress droppper bottle 0 0 0 0 0 0 0 
Fluorpro squeeze bottle TNTC 7.3 7.3 6.7 0.4 0 0 
Fluorocaine squeeze bottle TNTC 7.7 Ta 5.7 0.6 0 0 
Fluorocaine dropper bottle TNTC 2.7 2.7 3.3 2.4 0.5 0 
Staphylococcus aureus 

Fluress dropper bottle 0 0 0 0 0 0 0 
Fluorpro squeeze bottie 17.3 10.3 6.3 11.0 10.5 10.8 0 
Fluorocaine squeeze bottle 26.8 7.3 7.0 13.3 12.5 6.3 0 
Fluorocaine dropper bottle 2.0 5.5 1.8 2.5 5.8 3.0 0 





*TNTC indicates too numerous to count. 





Discussion 





Although sterile paper strips impregnated 
with fluorescein may be used to instill fluores- 
cein into the tear film, many ophthalmologists 
prefer the convenience of a combination fluo- 
rescein-anesthetic solution. Since the same bot- 
tle of solution is used on multiple patients, 
inadvertent contamination of the solution or 
the applicator could result in transmission of 
microorganisms from one patient to another. 
Prompt recovery of sterility after inadvertent 
bacterial contamination is an essential feature 
for a fluorescein-anesthetic solution. This study 
was designed to evaluate the ability of different 


commercially available preparations to regain 
sterility. 

Although conducted in the laboratory, the 
components of the study were chosen to simu- 
late the clinical setting. In clinical use, the 
dropper bottle tip is usually the entry point of 
the exogenous organism. Contamination of the 
dropper tip was therefore evaluated separately 
from contamination of the solution. Both plas- 
tic squeeze bottles and pipette dropper bottles 
were tested, because fluorescein-anesthetic so- 
lutions are available in each. The solution and 
dropper tips were evaluated at a variety of time 
periods after intentional contamination, as the 
time between consecutive uses of the container 
would vary clinically. 


TABLE 2 
MEAN COLONY COUNTS AFTER CONTAMINATION OF BOTTLE TIP OR PIPETTE TIP* 


TIME AFTER INOCULATION 


SOLUTION 1 MIN. 15 MIN. 30 MIN. 1 HR. 2 HRS. 24 HRS. 
Pseudomonas aeruginosa 
Fluress dropper bottle 0 0 — 0 0 0 
Fluorpro squeeze bottle 105.0 105.0 — 18.6 8.8 0 
Fluorocaine squeeze bottle 80.6 94.0 — 64.0 42.6 0 
Fluorocaine dropper bottle 23.0 11.6 — 2.6 0 0 
Staphylococcus aureus 
Fiuress dropper bottle 0.8 0 0 0 0 0 
Fluorpro squeeze bottle TNTC 4.8 15 4.3 7.5 0 
Fluorocaine squeeze bottle TNTG TNTC 60.0 90.0 40.0 0 
| TNTC 11.3 TNTC 0.8 0.8 0 


Fluorocaine dropper bottle 





*TNTC indicates too numerous to count. 
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The fluorescein sodium, proparacaine hydro- 
chloride, and thimerosal combination from ei- 
ther manufacturer (Fluoracaine or Fluorpro) did 
not regain sterility as quickly as the fluorescein, 
benoxinate hydrochloride, and chlorobutanol 
combination (Fluress) after either direct con- 
tamination of the solution with bacteria or after 
contamination of the tip of the container or the 
pipette dropper tip. This difference in ability to 
regain sterility after intentional contamination 
does not imply a defect in manufacture or 
storage of the products tested. Rather, it is 
probably because of differences in the proper- 
ties of the combined components of the solu- 
tions. 

Benoxinate hydrochloride preserved with 
chlorobutanol may be more resistant to contam- 
ination than proparacaine hydrochloride com- 
bined with thimerosal. Benoxinate hydrochlor- 
ide and proparacaine hydrochloride are both 
excellent surface anesthetics; only benoxinate 
hydrochloride, however, has bacteriostatic 
properties.’ Chlorobutanol and thimerosal are 
both commonly used as preservatives in oph- 
thalmic solutions. Chlorobutanol has been 
shown to be a more rapid and effective preser- 
vative than thimerosal, which is characterized 
by its slow action.®? Chlorobutanol, however, is 
an effective preservative only in an acidic solu- 
tion (below pH 6), and can permeate through 
polyethylene bottles.’ Therefore, it must be for- 
mulated precisely and stored in impermeable 
containers such as glass. 

Differences in the other components of the 
two formulations may also contribute to the 
observed variations in performance. Boric acid, 
a component of Fluress, is weakly bacteriostat- 
ic, whereas glycerin, a component of the other 
solutions, is not. Povidone is a dispersing, wet- 
ting, and stabilizing agent. It improves the 
fluorescent performance of these solutions." 
Because it is a component of both of the formu- 
lations examined, it is not likely to account for 
the differences noted. 

The fluorescein sodium, proparacaine hydro- 
chloride, and thimerosal solutions (Fluoro- 
caine, Fluorpro, and others) are generically 
equivalent to each other. Conversely, they are 
neither pharmaceutical equivalents nor phar- 
maceutical alternatives to a preparation of fluo- 
rescein, benoxinate hydrochloride, and chloro- 
butanol, and could thus be expected to have 
different properties. Drug products are consid- 
ered pharmaceutical equivalents if they contain 
the same active ingredients and are identical in 
strength or concentration, dosage form, and 
route of administration.”” Drug products are 
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considered pharmaceutical alternatives if they 
contain the same therapeutic moiety, but are 
different salts, esters, or complexes of that 
moiety, or are different dosage forms or 
strengths.” Ophthalmologists using fluoresce- 
in sodium, proparacaine hydrochloride, and 
thimerosal solutions should be aware of their 
differences from the fluorescein, benoxinate hy- 
drochloride, and chlorobutanol solution in 
packaging, anesthetic agent, preservative, vehi- 
cle, and ability to regain sterility. Our data 
demonstrate that bacteria can be cultured from 
fluorescein sodium, proparacaine hydrochlor- 
ide, and thimerosal solutions for up to two 
hours after contamination. 
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EDITORIAL 


Cataract-Free Zone in Latin America 


Francisco Contreras 


According to the World Health Organization, 
age-related cataract is the cause of about 50% of 
the blindness in the world. This means that 
with a cataract extraction almost 18 million 
persons could recover their sight. Although this 
is a simple, effective, and inexpensive surgical 
procedure, only an estimated 10% of these 
patients are operated on. In the industrialized 
nations this challenge is being met and re- 
solved successfully, but in the developing 
countries there are no prompt solutions. 

Latin America is not far from this reality. 
Actually, we are 420 million inhabitants south 
of the Rio Grande River (Mexico), with 12,000 
ophthalmologists, for a favorable ratio of 
1/35,000 population. However, we are con- 
scious of a significant distribution inequity. 
There are many rural areas and places 
surrounding urban areas that have limited med- 
ical resources, especially in the ophthalmologic 
field. 

In September 1985, the Pan-American Asso- 
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ciation of Ophthalmology met with the Nation- 
al Eye Institute of the United States of America 
and, with the support of Helen Keller Interna- 
tional, a nongovernmental organization, they 
designed an operation research program, called 
“Cataract-Free Zone.” The purpose of this pro- 
gram was to reduce the backlog of those already 
blind from cataract in a target population living 
in a determined area, within a limited period of 
six months, by using appropriate technology 
that is relatively inexpensive, and with involve- 
ment of the community. In 1987 two geograph- 
ic areas were chosen to demonstrate the feasi- 
bility of this program: the city of Chimbote, 
Peru, which has 183,000 inhabitants, and the 
underserved area of the city of Campinas, Bra- 
zil, with 100,000 inhabitants. Both locations 
had limited access to eye care facilities. This 
kind of project seeks to reduce the barriers that 
traditionally limit access to the benefits of cata- 
ract surgery, such as the problem of how to 
identify those blind from cataract within a 
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target population and how to motivate them to 
undergo surgery, because there are different 
psychosocial and economic barriers that inter- 
fere in this decision process. It was found that 
fully one third of those for whom surgery was 
indicated refused the operation. 

This program had different stages: 

1. Identification of persons 50 years or older 
with visual impairment of 20/200 or worse in 
the better eye. 

2. Ophthalmologic examination of those with 
the aforementioned visual limitation and iden- 
tification of those with cataract. 

3. Outpatient surgery performed by local sur- 
geons at ophthalmologic centers near the target 
area. 

4. Postsurgical follow-up in the patient's 
home. 

5. Assessment of visual acuity after six 
months. 

6. Maintenance of the reduction of cataract 
blindness obtained by the program, trying to 
control the incidence (new cases). 

In Campinas, 319 patients met the visual 
criteria in stage 1. In Chimbote, the number of 
patients who met this criteria was 416. Com- 
paring Campinas to Chimbote, 72 and 154, 
respectively, had operable cataracts; 48 of 72, 
compared with 86 of 154, agreed to surgery. At 
the three-week follow-up examination, in Cam- 
pinas, 21 patients of 48 (45.2%) and in Chim- 
bote, 43 patients of 86 (51.2%) had visual 
acuity corrected to 20/50 or better. In Campi- 
nas, 12 patients of 48 (25%) and in Chimbote, 
12 patients of 86 (14%) had visual acuity of 
20/200 or worse because of coexisting macular 
degeneration or diabetic retinopathy not de- 
tectable before surgery. In Campinas, of an 
operable cataract backlog of 72 patients, 48 had 
surgery. In Chimbote, of an operable cataract 
backlog of 154 patients, 86 had surgery. In both 
locations, a reduction of approximately 60% of 


the backlog of cataracts was obtained. Data for 
follow-up six months after surgery are incom- 
plete. 

Some valuable aspects of this program that 
have interested ophthalmologists of different 
Latin American countries include the follow- 
ing: 

1. The voluntary participation of the organ- 
ized community in the different steps of the 
program (house-to-house survey, self-screen- 
ing, mass media campaigns), motivation of the 
patient, and transportation to the ophthalmo- 
logic center and place of surgery, as well as 
postoperative follow-up in the patient’s home. 

2. Advantages of outpatient surgery that was 
not previously widespread in our population 
and its use in intensive surgical campaigns. 

3. Acceptance by the community of this kind 
of health care. 

4. Motivation of the local ophthalmologists to 
become more actively involved in a program of 
community eye care. 

At this time, there are ten ongoing projects in 
nine Latin American countries. Their success 
depends on the economic support they need to 
obtain for their initial development. We are 
confident that this support will be the basis for 
their own future improvement and for the de- 
velopment of new programs. Additionally, this 
program looks for the best way to improve the 
efficiency of the infrastructure of ophthalmo- 
logic services in order to reduce costs. This 
program of the Pan-American Association of 
Ophthalmology has obtained two main 
achievements in Latin America: the successful 
treatment of blindness from cataract and the 
favorable change of attitude of ophthalmolo- 
gists toward community service. 


Reprint requests to Francisco Contreras, M.D., Institu- 
to Nacional de Oftalmologia, Jr. Antonio Miro Quesada 
940, Lima, Peru. 
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Botulinum Toxin Injections in the 
Treatment of Seventh Nerve 
Misdirection 
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Misdirection of the seventh nerve occasional- 
ly occurs after regeneration of the nerve after 
paresis, which may be caused by such condi- 
tions as Bell’s palsy. Many patients find that 
when they smile their eyelids narrow on the 
side of the seventh nerve misdirection and 
create a cosmetic deformity. Some of these 
patients can be adequately treated through a 
blepharoptosis procedure, such as the Fasanel- 
la-Servat procedure.’ The Muller’s muscle-con- 
junctival resection blepharoptosis procedure is 
effective in patients who preoperatively dem- 
onstrate a good response of their eyelid level 
and palpebral fissure both in the primary posi- 
tion of gaze and on smiling after instillation of 
10% phenylephrine to the superior conjuncti- 
val fornix.” 

There are patients, however, whose upper 
eyelids elevate to a cosmetically unacceptable 
high level in the primary position of gaze on 
instillation of phenylephrine even though they 
may have an acceptable appearance when they 
smile. In this group of patients, there has not 


been a procedure to correct the eyelid deformi- 
ty fully on smiling without causing a retracted 
eyelid without smiling. I treated a patient who 
had seventh nerve misdirection whose upper 
eyelid elevated too high with 10% phenyleph- 
rine by injection of botulinum toxin. 

A 28-year-old woman had Bell’s palsy, which 
had affected her right side ten years previously. 
The patient continued to be bothered by the 
narrowing of her right eye when she smiled. In 
the primary position of gaze, her palpebral 
fissure width measured 9.0 mm on each side. 
When she smiled, the right palpebral fissure 
narrowed to 5.5 mm (Fig. 1). 

On instillation of 10% phenylephrine to the 
right upper fornix, the right upper eyelid re- 
tracted to a level 2.0 mm higher than the left 
upper eyelid. When the patient smiled after 
phenylephrine instillation, her upper eyelid 
levels were symmetric. A blepharoptosis proce- 
dure in the right upper eyelid was contraindi- 
cated because of the probability that the upper 
eyelid would have cosmetically unacceptable 
retraction when the patient was not smiling. 

Botulinum A toxin (0.1 ml of 2.5 units per 0.1 
mm of solution) was injected into the right 
cheek and five sites of the right upper and lower 
eyelids. The sites injected were the temporal 
and nasal ends of the right upper eyelid, the 
temporal and central positions of the right 
lower eyelid, and the temporal right inferior 
orbital rim. 

Postoperatively, the palpebral fissure width 
measured 9.0 mm on the right side and 9.5 mm 
on the left. There was no change on smiling 
(Fig. 2). For three months postoperatively the 
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Fig. 1 (Putterman). Preoperative photograph of 
patient with seventh nerve misdirection leading to a 
narrow palpebral fissure of the right eye when she 
smiles. 


patient has instilled artificial tears four times a 
day and has no corneal staining or ocular irrita- 
tion. She has not required additional botulinum 
injections but will probably need injections on 
a four- to eight-month basis, depending on how 
quickly the effects of the neurotoxin wear off. 

Botulinum toxin injection appears to be an 
effective alternative treatment of seventh nerve 
misdirection in patients whose upper eyelids 
are not blepharoptotic in the primary position 
of gaze and in whom a blepharoptosis proce- 
dure is contraindicated. More patients must be 
treated to document this hypothesis. 
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Fig. 2 (Putterman). The patient after injection of 
botulinum toxin into the right upper and lower eye- 
lids, with normal palpebral fissures apparent on 
smiling. 
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The recent development of a laser delivery 
system interfaced with the indirect ophthalmo- 
scope has introduced a powerful new tool for 
photocoagulation of the fundus and retinal pe- 
riphery. This instrument will become more 
commonly used as clinicians become familiar 
with its applications. The following case, how- 
ever, illustrates a serious potential complica- 
tion from the use of this instrument. 

A partial expulsive choroidal hemorrhage oc- 
curred in a 67-year-old woman during a 
planned extracapsular cataract extraction. The 
cataract surgery was aborted and no lens was 
implanted. Her ocular history was remarkable 
only for successful cataract extraction with pos- 
terior chamber intraocular lens implantation in 
her fellow eye. She was referred to a retinal 
surgeon who performed a pars plana vitrec- 
tomy nine days after the initial operation, with 
fluid-gas exchange and drainage of supracho- 
roidal blood. Postoperatively, the patient did 
well with only minimal corneal edema. Small 
peripheral retinal tears then developed and an 
attempt was made to treat these with an indi- 
rect laser delivery system. Burn duration was 
0.2 second and burn intensity was 120 mW. 
Buffered saline solution was used for corneal 
irrigation. 

While performing this procedure in a dark- 
ened room, the retinal surgeon noticed a rapid 
worsening of his ability to visualize the fundus. 
The procedure was terminated and the lights in 
the room were turned on. Slit-lamp examina- 
tion disclosed numerous discrete circular cor- 
neal opacities consistent with thermal burns 
involving all layers of the cornea. 

These corneal opacities resolved somewhat 





Fig. 1 (Rubinfeld, Pilkerton, and Zimmerman). Ap- 
pearance of cornea four weeks after indirect laser 
treatment showing dense panstromal burns and cor- 
neal edema. 








Fig. 2 (Rubinfeld, Pilkerton, and Zimmerman). The 
dark (deeply eosinophilic) lesion that markedly 
thickens the corneal stroma is a broad area of ad- 
vanced coagulative necrosis involving the full thick- 
ness of the cornea. Keratocytes have vanished and 
the corneal lamellae are fused into a homogeneous 
mass, especially in the outer third of the lesion 
(hematoxylin and eosin, X 100). 


over the course of four weeks. A retinal detach- 
ment was discovered on ultrasound examina- 
tion, however, and the patient was referred for 
corneal consultation. On slit-lamp examina- 
tion, four weeks after the laser procedure, ap- 
proximately 12 1 x 1-mm dense off-white pan- 
stromal opacities were visible. The cornea was 
edematous with Descemet’s folds visible, radi- 
ating out from each lesion (Fig. 1). The corneal 
opacities and edema precluded visualization of 
the fundus. 

A penetrating keratoplasty, placement of a 
Landers-Foulks type 2 temporary keratopros- 
thesis, pars plana vitrectomy, fluid-gas ex- 
change, retinotomy, endodiathermy, and a 
scleral buckling procedure were performed. 
The corneal button was sent for pathologic 
study (Fig. 2). Despite these efforts, untreatable 
proliferative vitreoretinopathy and traction ret- 
inal detachment resulted. 

Corneal burns were a well-recognized com- 
plication associated with use of the xenon arc 
photocoagulator,’ and early argon laser treat- 
ment.” With the development of contact lenses 
for delivery of laser energy to the anterior and 
posterior segments of the eye, the incidence of 
corneal burns as a complication of ophthalmic 


photocoagulation decreased dramatically, al- 
though several recent cases have been report- 
ed.’ 

One factor, which apparently predisposes the 
new laser delivery systems to produce corneal 
burns, stems from the use of these devices in a 
darkened room. During use of the indirect oph- 
thalmoscope the eye as a whole is not visual- 
ized. These devices are designed rather to visu- 
alize the fundus. During movement of the 
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patient’s eye and the surgeon’s hand, laser 
energy can therefore be accidentally focused far 
from the desired target tissue. 

We hope this report will alert retinal sur- 
geons to the possibility of this potentially seri- 
ous complication of the new hand-held laser 
delivery systems. Further modifications of 
these systems may decrease the likelihood of 
corneal damage in this manner. Previous stud- 
ies on avoiding corneal laser burns have em- 
phasized the importance of short burn dura- 
tion, lower power settings, as well as 
maximizing beam size at the retina.” Continu- 
ous cool saline irrigation, long intervals be- 
tween laser applications,’ and hydrophilic ban- 
dage contact lenses’ have also been proposed. 
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A variety of forceps have been developed to 
remove intraocular foreign bodies.” We en- 
countered a large, dome-shaped, glass intraoc- 








ld 


Fig. 1 (McCarthy, Pulido, and Soukup). Ureter 
stone extractor forceps in the open position. 


ular foreign body that had smooth tapered 
edges making it difficult to grasp with dia- 
mond-tipped forceps. A readily available renal 
stone extractor (Fig. 1) was inserted through a 
standard vitrectomy port. This instrument easi- 
ly and securely grasped the foreign body and 
brought it into the anterior chamber where it 
was removed through a limbal incision. 

A 36-year-old man was watching his son 
shoot a BB gun when the gun discharged inad- 
vertently. The pellet struck the right lens of the 
subject's spectacles, which dislodged a disk of 
glass that measured 10.5 x 11.0 mm in length 
and 3.5 mm in width from the posterior surface 
of the spectacle lens (Fig. 2). The glass entered 
the globe 8.0 mm from the corneoscleral lim- 
bus, producing a 12-mm vertical scleral lacera- 
tion involving the lateral rectus muscle inser- 
tion. Visual acuity was R.E.: hand motions at 6 
inches. A 1.4-log unit relative afferent pupil- 
lary defect was noted. A large vitreous hemor- 
rhage precluded a view of the fundus. Orbital 
radiographs disclosed a large intraocular for- 
eign body with no evidence of a pellet in the 
orbit. 

A standard pars plana lensectomy and vitrec- 
tomy were performed. After removal of the 
vitreous hemorrhage, the foreign body was 
identified; it was lying flat on the inferotempor- 
al retina. A large temporal retinal tear was 
evident at the entry site with a temporal retinal 
detachment, and a small tear was noted in the 
macula. Multiple attempts to grasp the foreign 
body with diamond-tipped forceps and elevate 
it into the anterior chamber were unsuccessful 
because the smooth, finely tapered edge of the 
foreign body would slip out of the forceps. 

Ureter stone extractor forceps (Van-Tech, 
Inc., Spencer, Indiana) were then inserted 
through the pars plana with a light pipe provid- 
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Fig. 2 (McCarthy, Pulido, and Soukup). Damaged 


spectacle lens of patient showing a large disk of glass 
dislodged from posterior surface. 


ing illumination. The forceps were partly 
opened in the eye and the foreign body was 
tilted slightly, which enabled two of the prongs 
to extend beneath it while another prong re- 
mained anterior to the foreign body. The assist- 
ant then retracted the prongs, which allowed 
the foreign body to be firmly grasped and 
removed through a limbal incision. Argon 
green endolaser photocoagulation was applied 
around the retinal tears. An air-fluid exchange 
was performed, and C;F, gas was injected into 
the eye. In the first two postoperative months 
the retina has remained attached. The patient 
has subsequently been lost to follow-up. 
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A New Infusion Cannula for 
Advanced Proliferative 
Vitreoretinopathy 

Maurice B. Landers III, M.D., 
H. Christopher Semple, M.D., 
and Lawrence S. Morse, M.D. 


Department of Ophthalmology, University of Cali- 
fornia, Davis. 


Inquiries to Maurice B. Landers III, M.D., Department 
of Ophthalmology, University of California, Davis, 
1603 Alhambra Blvd., Sacramento, CA 95816. 

Proliferative vitreoretinopathy is a major 
cause of failure in retinal reattachment surgery. 
The anterior component of proliferative vitreo- 
retinopathy often involves cellular prolifera- 
tion in the region of the vitreous base and the 
separated posterior hyaloid.’ The resulting 
anterior vitreous traction often pulls the retina 
anteriorly. In severe cases, the peripheral retina 
is pulled forward over the pars plana and even 
up onto the posterior surface of the iris. 

Successful treatment of this condition re- 
quires surgical release of this vitreoretinal trac- 
tion.'” Although it is desirable to use a stan- 
dard, three-port vitreous surgery technique 
when possible, the anteriorly displaced retina 
often causes a problem.’ Entry into the vitreous 
cavity through a sclerotomy site in the pars 
plana may create new retinal tears. It would be 
desirable to carry out the vitrectomy without 
the use of vitreous instruments, such as the 
infusion cannula, perforating this anteriorly 
displaced retina at any time during the proce- 
dure. 

To avoid the damage to the displaced retina, a 
new infusion cannula has been designed (Fig. 
1). This cannula is placed at the corneoscleral 
limbus through a standard microvitreoretinal 
knife incision. The cannula enters the eye paral- 
lel to the iris. It is then angled posteriorly at the 





Fig. 1 (Landers, Semple, and Morse). View of infu- 
sion cannula from below (top) and side (bottom). 
Note base for positioning on sclera with mattress 
suture. 
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Fig. 2 (Landers, Semple, and Morse). Infusion can- 
nula in position showing its relationship to anterior 
structures. 


pupillary margin so that the flow of infusion 
fluid is downward into the vitreous cavity of the 
aphakic eye and, hence, away from the corneal 
endothelium (Fig. 2). The infusion cannula can 
be sewn onto the sclera in a manner similar to 
that of a standard pars plana infusion cannula. 
It is thus possible to approach the vitreous base 
with a minimal chance of the infusion cannula 
creating new retinal tears. We have used this 
infusion cannula successfully on several pa- 
tients who had severe proliferative vitreoreti- 
nopathy and in trauma patients who have dense 
vitreous hemorrhage and preoperative ultra- 
sonic evidence of a retinal detachment. 
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Optic Disk Neovascularization in 
Juvenile Rheumatoid Arthritis 


H. Christopher Semple, M.D., 
Maurice B. Landers III, M.D., 
and Lawrence S. Morse, M.D. 


Retinal Service, Department of Ophthalmology, Uni- 
versity of California, Davis. 


Inquiries to Maurice B. Landers III, M.D., Department 
of Ophthalmology, University of California, Davis, 
1603 Alhambra Blvd., Sacramento, CA 95816. 

Juvenile rheumatoid arthritis is a chronic, 
progressive disease that occurs during child- 
hood. The most common ocular manifestation 
of juvenile rheumatoid arthritis is iridocyclitis. 
Other ocular manifestations include cataract, 
secondary glaucoma, and band keratopathy, 
which are related to chronic iridocyclitis.’ Pa- 
tients with ocular involvement generally have 
the pauciarticular disease and lack the systemic 
manifestations, lymphadenopathy, and fever. 
The patients with ocular involvement have a 
negative rheumatoid factor, but 80% of the 
patients have a positive antinuclear antibody 
titer associated with the disease.” We report a 
patient with juvenile pauciarticular rheumatoid 
arthritis who developed optic disk neovascular- 
ization. 

A 4-year-old girl had juvenile rheumatoid 
arthritis. The patient’s condition had been ini- 
tially diagnosed by her pediatrician two years 
previously, when she had arthritis of her left 
wrist and right knee. An antinuclear antibody 
titer was performed and found to be positive. In 
the same year, she developed bilateral anterior 
uveitis, which required long-term topical corti- 
costeroid therapy in both eyes to control the 
inflammation. The arthritis was controlled by 
oral prednisone. Minimal inflammation persist- 
ed over the next two years, and visual acuity 
remained 20/30 in each eye. 

At 3% years of age, the patient was referred to 
our institution in March 1989 when visual acu- 
ity began to deteriorate because of bilateral 
progressive cataracts in both eyes that were 
secondary to chronic inflammation and long- 
term topical corticosteroid therapy. Visual acu- 
ity was R.E.: 20/400 and L.E.: hand motions. 
The results of an anterior segment examination 
disclosed nasal band keratopathy in the right 
eye and a clear cornea in the left eye. There 
were trace cells and mild flare in the right eye 
and trace cells and no flare in the left eye. 
Extensive posterior synechiae were seen in the 
right eye. Intraocular pressure was R.E.: 11 mm 
Hg and L.E.: 18 mm Hg. A severe cortical 
cataract was noted in the right eye and a dense, 
white cataract was noted in the left eye. The 
patient had a red reflex in the right eye and no 
red reflex in the left eye. 

The patient’s cataract was removed by using a 
vitrectomy instrument in the left eye on March 
21, 1989, and in the right eye on June 6, 1989. 
The entire lens capsule was removed during 
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Fig. 1 (Semple, Landers, and Morse). Fundus pho- 
tograph of optic nerve head neovascularization in the 
right eye, July 31, 1989. 


both procedures. Seven weeks later, visual acu- 
ity was R.E.: 20/200 and L.E.: 20/60. The 
results of an examination at this time disclosed 
no inflammation in the left eye and trace cell 
and flare in the right eye. The retina, disk, and 
vessels were normal in the left eye. The retina 
was attached in the right eye, but florid optic 
nerve head neovascularization was noted (Fig. 
1). A fluorescein angiogram confirmed the neo- 
vascularization of the disk (Fig. 2). Capillary 
nonperfusion was not detected, and cystoid 
macular edema was seen in the late phase of the 
angiogram. The patient was given 1% predniso- 
lone acetate every three hours and 1% atropine 
twice daily in the right eye. A subtenon’s injec- 
tion of triamcinolone acetonide 20 mg was 
given in the right eye. Two months after subten- 
on’s injection of triamcinolone acetonide, the 
optic disk neovascularization had regressed 
and visual acuity improved to R.E.: 20/80. A 
second subtenon’s injection of triamcinolone 
acetonide 20 mg was given, and two months 
later the neovascularization had completely in- 
voluted and best-corrected visual acuity was 
R.E.: 20/50. 

Iridocyclitis is the most common ocular com- 
plication of juvenile rheumatoid arthritis.’” Al- 
though optic disk neovascularization is associ- 
ated with chronic uveitis, most cases of uveitis 
with optic disk neovascularization, retinal neo- 
vascularization, or both have associated vascu- 
litis and ischemia as the possible cause of the 
neovascularization. There are several pub- 
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Fig. 2 (Semple, Landers, and Morse). Transit phase 
of intravenous fluorescein angiogram of right eye, 
which confirms extensive neovascularization of the 
optic nerve head, August 1989. 


lished reports associating optic disk neovascu- 
larization alone with posterior uveitis without 
associated capillary nonperfusion noted on flu- 
orescein angiogram.*” Most of these cases were 
diagnosed as chronic cyclitis and none had 
documented juvenile rheumatoid arthritis. 

The treatment of the optic disk neovascular- 
ization in this patient was based on the resolu- 
tion of the chronic inflammation. Neovascular- 
ization associated with posterior uveitis has 
been treated with either panretinal photoco- 
agulation, corticosteroid therapy, or both, 
although panretinal photocoagulation is prob- 
ably of limited value in the absence of angi- 
ographic evidence of ischemia.’ 
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Complete Visual Recovery After 
Bacillus cereus Endophthalmitis in a 
Child 


Paul M. Beer, M.D., 

Irene H. Ludwig, M.D., 

and Andrew J. Packer, M.D. 

Department of Ophthalmology, Mary Imogene Bas- 
sett Hospital (P.M.B., I.H.L.) and Hartford Hospital 
(A.J.P.). This study was presented at the annual 


meeting of the Vitreous Society, Orlando, Florida, 
December 9, 1989. 


Inquiries to Paul M. Beer, M.D., Vitreoretinal Service, 
Department of Ophthalmology, Mary Imogene Bassett 
Hospital, One Atwell Rd., Cooperstown, NY 13326. 

Bacillus cereus endophthalmitis destroys vi- 
sion rapidly and may lead to loss of the globe.'* 
Diagnosis was made at an early stage in two 
patients in whom useful vision was pre- 
served.” We treated a 3%-year-old boy who 
developed Bacillus endophthalmitis and had 
complete visual recovery. 

A healthy boy was struck in his right eye by a 
manure fork and sustained a 6-mm horizontal 
corneal laceration, not involving the visual 
axis. The child was brought to the operating 
room within four hours of the injury. The cor- 
neal laceration was closed. No hypopyon was 
noted. A dense fibrinous membrane was peeled 
from the iris, which allowed excellent visuali- 
zation of the fundus. Prominent retinal peri- 
phlebitis was noted in the superotemporal 
quadrant. The adjacent pars plana, contiguous 
with the limbal extent of the corneal laceration, 
was covered by white inflammatory material 
from the 1 o'clock to the 2 o'clock meridians. 
Two clumps of vitreal cells were seen overlying 
the inflamed pars plana. The remainder of the 
vitreous cavity was clear (Figure). Based on the 
finding of retinal periphlebitis, a diagnosis of 
endophthalmitis was suspected. 

A pars plana sclerotomy was made in the area 
of maximal involvement and 0.2 ml of solid 





Figure (Beer, Ludwig, and Packer). Intraoperative 
fundus appearance. Striking periphlebitis (arrow- 
head) and snowbanking of pars plana with clumps of 
vitreous cells (arrow) was found in the quadrant 
contiguous with the corneal laceration. 


vitreous was removed with the vitreous cutter 
and replaced with 1 mg of clindamycin and 200 
ug of intravitreal gentamicin. Subconjunctival 
gentamicin 20 mg and cefazolin 40 mg were 
administered. 

Vitreous cultures grew B. cereus and coagu- 
lase negative Staphylococcus aureus. Systemic 
ceftriaxone sodium and clindamycin were ad- 
ministered for 14 days. Clinically, the endoph- 
thalmitis resolved in the immediate postop- 
erative period, as no hypopyon or vitreous 
clouding developed. 

Patching of the left eye was begun on the 
ninth postoperative day. A posterior subcapsu- 
lar cataract developed and was removed 24 days 
after the original injury. Prompt refractive cor- 
rection was provided by using a silicone contact 
lens and aphakic spectacle correction with 
patching while lens wear time was being accu- 
mulated. Full-time contact lens wear was 
achieved six weeks after the injury, and bifocal 
spectacles were then prescribed. Patching was 
tapered to one hour daily. Twelve months after 
injury, visual acuity measured 20/30 in each 
eye (illiterate E), 30-second stereopsis was pres- 
ent, and ocular alignment was normal. 

The success in this patient was because of 
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unusually early diagnosis and treatment (six 
hours after the injury). Retinal periphlebitis 
has been documented as an early sign of en- 
dophthalmitis.’ It precedes vitreous clouding or 
even hypopyon formation. The prompt use of 
appropriate intraocular antibiotics limited exo- 
toxin production and allowed the vitreous cavi- 
ty to remain clear. Prolonged vitreous cloud- 
ing, which is common after endophthalmitis, 
could have caused significant deprivational am- 
blyopia. 

The early use of refractive correction and 
amblyopia therapy contributed to the excellent 
functional result. The critical period during 
which loss of stereopsis becomes irreversible 
despite reversibility of deprivational amblyopia 
in childhood traumatic cataracts is unknown. In 
our experience it has occurred with an amblyo- 
pia treatment delay of as little as one monthina 
patient who was 3% years of age. 
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A Systemic Approach to the Diagnosis 
of Chronic Conjunctivitis 


EDITOR: 

In the article “A systematic approach to 
the diagnosis of chronic conjunctivitis” by P. 
A. Rapoza, T. C. Quinn, A. C. Terry, J. D. 
Gottsch, L. A. Kiessling, and H. R. Taylor (Am. 
J. Ophthalmol. 109:138, February 1990), the 
authors have encouraged ophthalmologists to 
examine their patients who have chronic con- 
junctivitis systematically and thoroughly. This 
can only, in the long term, benefit patients 
with such disorders. 

The authors provide the following criteria 
for entry into the study: conjunctival injection, 
discharge, or both occurring for more than two 
weeks. Conjunctivitis implies an inflammatory 
process of the conjunctival ocular surface, and 
I believe certainly deserves a tight definition. 
Further, it was not certain in the Patients and 
Methods section whether any patients had 
been treated before their examination in the 
special chronic conjunctivitis clinic. Patients 
with conjunctivitis secondary to blepharitis, 
dry eye, or lacrimal excretory problems were 
excluded. The authors mention later in the Pa- 
tients and Methods section, however, that all 
of their patients were assessed for a dry eye 
syndrome. It would seem to me that patients 
with chronic conjunctivitis should be assessed 
as a composite group, since the disorders the 
authors have excluded, such as blepharitis and 
dry eye syndromes, can indeed predispose the 
eye to bacterial infection and may contribute 
to a microbiologic diagnosis when assessed. 
Smolin! recommended this previously. In any 
ocular surface disease, it is also vital to assess 
the adequacy of blinking and any evidence of 
definite or presumed nocturnal lagophthalmos. 
In 1984, Loughhead and I showed that 5% of 
the population may have presumed nocturnal 
lagophthalmos, and we hypothesized that lag- 
ophthalmos and the patient’s Bell’s phenome- 
non should also be assessed in any patient 
with a syndrome resembling chronic conjuncti- 
Vitis. 

IAN C. FRANCIS, M.B., F.R.A.C.S. 
Sydney, Australia 
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Reply 


EDITOR: 

We appreciate the comments of Dr. Francis 
regarding our study. The definition of a dis- 
ease entity is a construct designed to assist 
medical personnel in categorizing patients 
with similar disorders, which enables generali- 
zation for treatment decisions. Our definition 
of chronic conjunctivitis was developed to col- 
lect a population of patients with primary, not 
secondary, conjunctivitis. Therefore, conjuncti- 
vitis secondary to blepharitis and dry eyes was 
specifically excluded. Because of the ubiqui- 
tous nature of dry eyes and our special interest 
in those disorders, assessment of dry eyes was 
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repeated despite previous examination by phy- 
sicians who referred patients for inclusion in 
our study. 

Dr. Francis appropriately emphasizes exam- 
ining patients for lagophthalmos as a cause of 
chronic conjunctivitis. We routinely include 
this in our examinations and regret not specifi- 
cally mentioning it in our article. Finally, pa- 
tients who were previously treated for con- 
junctivitis were enrolled in our study but all 
treatment was withheld for at least 24 hours 
before the examination. 

PETER A. RAPOZA, M.D. 
Madison, Wisconsin 
THOMAS C. QUINN, M.D. 
ARLO C. TERRY, M.D. 
JOHN D. GOTTSCH, M.D. 
LOU ANN KIESSLING, M.D. 
HUGH R. TAYLOR, M.D. 
Baltimore, Maryland 


BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


New Methods of Sensory Visual Testing. Edited 
by Michael Wall and Alfredo A. Sadun. New 
York, Springer-Verlag, 1989. 137 pages, index, 
illustrated. $49.95 


Reviewed by JoeL M. WEINSTEIN 
Madison, Wisconsin 


Clinicians are becoming increasingly aware 
of the limitations of some of the old reliable 
tests of visual sensory function. Snellen visual 
acuity and kinetic perimetry are unable to de- 
tect and characterize many of the abnormalities 
in patients with optic nerve and retinal disease. 
The inadequacy of these tests becomes obvious 
when one considers that as many as 40% of the 
axons in the optic nerve may be lost in patients 
with normal Snellen visual acuity and kinetic 
perimetry. At the same time, improvements in 
therapy make it imperative that damage to the 
visual system be detected in its earliest stages. 
A number of newer testing methods, such as 
contrast sensitivity function, have been derived 
from basic laboratory investigation and are 
now in limited clinical use. The aim of this 
book, which is fulfilled admirably, is to outline 
the physiologic basis of some of these newer 
testing procedures and to “acquaint clinical 
and research ophthalmologists with the proper 
interpretation of test results and emphasize the 
advantages and utility of each test.” 

The text is valuable from both a practical and 
an academic point of view. It begins with a 
short, clear chapter on a complex topic: “‘Paral- 
lel Processing in the Human Visual System.” 
This is followed by six chapters, each by a 
different author, covering brightness testing, 
critical flicker fusion frequency, contrast sensi- 
tivity testing, clinical electrophysiology, exam- 
ination of the 10 degrees of visual field sur- 
rounding fixation, and automated perimetry. 
The physiologic basis of each test is fully ex- 
plained, and the appropriate applications for 
each are well documented. Each of the chapters 
can be read alone as a detailed review of the 
subject. The chapter, “Examination of the Ten 
Degrees of Visual Field Surrounding Fixation,” 
is a good example of the practical value of the 
book. Six standard tests that have been used for 
evaluation of central visual function are com- 
pared. These include threshold Amsler grid, 
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static tangent screen, automated threshold pe- 
rimetry with a 2-degree central grid, automated 
threshold perimetry with a 6-degree grid, ki- 
netic tangent screen, and standard Amsler grid 
testing. As presented, the superiority of thresh- 
old Amsler grid testing is convincing. 

The text is a valuable addition to the library 
of both clinical and research ophthalmologists. 
Reading the book will improve the treatment of 
patients with such diverse problems as mild 
paracentral visual loss, opaque media, and 
functional visual loss. Although a few of the 
tests described in the book, such as pattern 
electroretinography, are not yet in everyday 
clinical use, refinements of these procedures 
will certainly be in widespread use in the near 
future, and clinicians will certainly benefit from 
knowing about them. The brief foreword by 
Harry Quigley, M.D., contains an interesting 
historical perspective on the development of 
new tests of visual function and is well worth 
reading. 


Neuro-Ophthalmology, ed. 2. Edited by Joel S. 
Glaser. Philadelphia, J. B. Lippincott, 1990. 557 
pages, index, illustrated. $75 


Reviewed by JOHN W. GITTINGER, JR. 
Worcester, Massachusetts 


In 1977 when I finished my neuro-ophthal- 
mology fellowship and joined the ranks of jun- 
ior faculty, one of the more useful books on my 
shelf was the then recently published first edi- 
tion of Glaser’s Neuro-Ophthalmology. Glaser 
was usually the best source, short of going to 
the library and slogging through the Index 
Medicus, for a current reference. Walsh and 
Hoyt provided the in-depth background, and 
Glaser brought the topic up to date. 

The second edition is longer by 200 pages 
and has 13 collaborators rather than three, but 
the text still stands ready to do the same for its 
readers. Using the format of Duane’s Clinical 
Ophthalmology, of which they are a part, these 
17 chapters cover most of the important, and a 
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few not so important, topics in neuro-ophthal- 
mology. Chapters on history and examination 
are followed by a review of visual system anato- 
my. Three chapters cover topical diagnosis of 
the afferent visual system. May and Galetta 
provide a comprehensive discussion of the fa- 
cial nervé and its disorders. Three chapters on 
ocular movements follow. The sophistication of 
ocular motor system analysis by Daroff, 
Dell’Osso, Troost, and Leigh is implicitly ac- 
knowledged by an appended glossary. The final 
six chapters offer an overview of the current 
and classic literature on infranuclear and neu- 
romuscular ophthalmoplegia, orbital disease, 
the pupil, migraine, and vascular malforma- 
tions. . 

Dr. Glaser is not afraid to express his opin- 
ions, which occasionally differ from mine and 
perhaps those of other neuro-ophthalmologists. 
He prefers the description, “hyaline bodies of 
optic nerve,” to optic disk drusen, with the 
consequence that the latter are not indexed. He 
considers retrobulbar depot corticosteroid in- 
jection on the involved side “a reasonable pro- 
cedure” for the treatment of arteritic anterior 
ischemic optic neuropathy. I would like to see 
the evidence that this is effective before recom- 
mending it for general use, especially since 
Glaser advocates that therapy “not be delayed 
for results of erythrocyte sedimentation rate 
or biopsy.” In terms of emphasis, functional 
visual loss, which constitutes a large portion 
of my neuro-ophthalmic practice, receives short 
shrift. 

Setting aside these minor limitations, I rec- 
ommend this book to neurology residents for 
their libraries. Ophthalmology residents will 
probably want to purchase the entire five vol- 
umes of Duane. The vigorous writing, the copi- 
ous illustrations, and the expertise of the au- 
thors all combine to make this the best available 
one-volume text of neuro-ophthalmology. 


Surgery of the Eyelids and Orbit. An Anatomical 
Approach. By Bradley N. Lemke and Robert C. 
Della Rocca. Norwalk, Connecticut, Appleton & 
Lange, 1990. 332 pages, index, illustrated. 
$150 | 


Reviewed by CHRISTINE C. NELSON 
Ann Arbor, Michigan 


The text of this combined atlas and textbook 
is organized according to anatomic divisions 
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rather than disease entities, which is an inter- 
esting approach to the clinical and surgical 
management of eyelid and orbital problems. 
The five major sections are Osteology, Nose 
and Paranasal Sinuses, Lacrimal Excretory Sys- 
tem, Eyelids, and Orbits. Each chapter begins 
with a clinical review of the topic, followed by 
pertinent anatomy, important abnormalities, 
and selected surgical procedures. As stated in 
the Preface, this text is intended for the surgeon 
planning the surgical approach, the clinician, 
the resident, and the medical student. 

The photographs, gross dissections, and il- 
lustrations are the great strengths of this atlas. 
There are numerous illustrative, black and 
white, clinical photographs accompanying 
well-done, clear, and accurate line drawings. 
They all help to emphasize the text. Supple- 
menting these figures are superb photographs 
of cadaver dissections that demonstrate the 
gross anatomy described. 

This surgical atlas clarifies complex surgical 
procedures by using the gross anatomy as a 
basis for understanding. The scope of this book 
does not allow any discussion of the histologic 
aspects of the disease entities and virtually 
none are included. This text will be best used in 
conjunction with a basic oculoplastics text- 
book. 

Its greatest drawback is the shortage of refer- 
ence citations. I would like to have easy access 
to specific references while reading each chap- 
ter. There is, however, an extensive bibliogra- 
phy at the end of each section. 

This text should be thought of as an adjunct 
reference work on eyelid or orbital disorders. 
The chapter, “Clinical Considerations,” 
though comprehensive, is brief, and little dis- 
cussion of inevitable complications of the surgi- 
cal procedures is included. The text is an excel- 
lent atlas to complement a basic textbook. 


Ophthalmic Lasers. A Second Generation. Edit- 
ed by Wayne F. March. Thorofare, Slack inc., 
1990. 363 pages, index, illustrated. $90 


Reviewed by RicHarp K. ParRIsH II 
Miami, Florida 


Wayne March has assembled an impressive 
group of authors for this book. The approaches 
to the subjects are as varied as the individual 
personalities. The chapter by Charles Townes, 
“The Development of Laser,” contains great 
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personal insight into the development of the 
first laser that originated as an offshoot of his 
investigation at Bell Telephone Laboratory. 
Similarly, the chapters by Gerd Meyer- 
Schwickerath, “The Development of Photoco- 
agulation” and “Xenon Photocoagulation of 
Tumors,” are filled with vignettes of the early 
trying times of photocoagulation. 

The text consists mainly of clinical impres- 
sions and indications for the use of dye, argon, 
krypton, excimer, YAG, and carbon dioxide 
lasers. “The Development of Laser Trabeculo- 
plasty,” by David Worthen and David Wick- 
ham, relates the trials and tribulations of early 
laser treatment of the angle. The chapter has 
the tone of a transcript of a friendly chat with 
David Worthen, and it reminds us how sorely 
his friendship and wisdom are missed. 

“YAG Laser Contact Lens Theory,” by Hans- 
peter Loertscher and Franz Fankhauser, de- 
scribes the use of the contact lens on a more 
mathematical basis than most ophthalmolo- 
gists are accustomed to and will probably be 
beyond the interests of many. Stephen Trokel’s 
section, “Regulatory and Safety Considerations 
of the YAG,” offers a review of the risks and 
benefits of laser treatment, more detailed than 
Food and Drug Administration or safety regula- 
tions. Specifically, the question of whether pro- 
tective spectacles should be worn by surgeons, 
assistants, and observers is not addressed. 

Two extremely detailed chapters outline the 
management of laser treatment and specific 
retinal conditions. “An Approach to Laser 
Management of Diabetic Retinopathy,” by Ste- 
vens and associates, is a precise, current review 
of the indications for panretinal photocoagula- 
tion and for focal laser treatment for patients 
with diabetic retinopathy. It contains a bril- 
liantly organized algorithm of the indications 
of various laser treatments for different stages 
of diabetic retinopathy. “Present Indications 
and Future Promise of Krypton Laser,” by J. 
Donald M. Gass, spans some 36 pages, approxi- 
mately one tenth of the book, and has detailed 
case histories illustrating the advantages of 
krypton laser over argon laser for photocoagu- 
lation within the capillary-free zone. 

Laser treatments for patients with glaucoma 
are described in Chapter 4, ‘Current Use of the 
Dye Laser,” by Wayne March (YAG laser inter- 
nal sclerostomies) and Chapter 8, ‘Corneal 
Photoablation,”” by Michael Berlin (excimer la- 
ser photocoagulation). Although it would be 
more convenient to have filtration surgical pro- 
cedures in one chapter, both discussions were 
easily located in the well-organized index. A 
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glossary is included that, although limited, 
serves: as a Starting point for the laser novice. 
This text is a quick refresher for the practicing 
ophthalmologist and an update on current laser 
needs. The book will also be of value for oph- 
thalmology residents who seek a broad over- 
view of laser intervention. I found the chapters 
that reveal the human soul behind the early 
laser developments of Schwickerath, Worthen, 
Townes, and Gass to be the most enjoyable. 


Surgical Intervention in Corneal and External 
Disease. By Richard L. Abbott. San Francisco, 
Continuing Ophthalmic Video Education Com- 
mittee of the American Academy of Ophthal- 
mology, 1990. Videotape 


Reviewed by PETER GLOOR 
Iowa City, lowa 


This videotape is on the surgical manage- 
ment of a variety of corneal and external disor- 
ders. It lists medical and surgical treatment 
options for common conditions and illustrates 
Dr. Abbott’s approaches to the surgical proce- 
dures. 

Procedures covered include cryosurgery of 
trichiasis, tarsorrhaphy for corneal exposure, 
punctal occlusion for dry eyes, stromal punc- 
ture for recurrent epithelial defects, conjuncti- 
val flap for persistent epithelial defects, gluing 
of small corneal perforations, cautery of Bow- 
man’s layer for painful bullous keratopathy, 
and conjunctival transplant in pterygium exci- 
sion. Penetrating keratoplasty is not discussed. 

With so many procedures covered in a half- 
hour tape, the indications, techniques, and 
complications are not reviewed in detail. Yet, 
the important points are covered, and a judi- 
cious ophthalmologist could perform many of 
the procedures described by using the instruc- 
tions from this videotape alone. 

Dr. Abbott’s approach to the treatment of 
corneal and external disorders is practical. The 
procedures he describes are effective, and most 
can be performed in the office without special 
equipment. 

There are some useful treatment options that 
are not explored in this tape. For example, in 
the evaluation of dry eyes, Dr. Abbott illus- 
trates two methods of temporarily occluding 
puncta with a suture but only mentions silicone 
punctal plugs briefly. The use of silicone plugs 
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is helpful in many situations since the plugs 
may be left in place permanently and constitute 
not only an aid in the evaluation of dry eyes 
but, at the same time, a reversible treatment for 
the condition. 

This videotape arms the ophthalmologist 
with practical surgical alternatives when medi- 
cal therapy fails in the treatment of a variety of 
common corneal and external ocular disorders. 


Pernkopf Anatomy. Atlas of Topographic and 
Applied Human Anatomy, vol. 1. Head and 
Neck. Edited by Werner Platzer. Baltimore, Ur- 
ban & Schwarzenberg, 1989. 372 pages, index, 
illustrated. $175 


Reviewed by THoMas A. WEINGEIST 
Iowa City, Iowa 


This text has been a classic for more than 40 
years. The third edition has been edited by 
Werner Platzer, who was Pernkopf’s prosector 
and colleague; it establishes a new and still 
higher standard of quality. Most of the original 
illustrations have been retained and new ones 
have been added. The original Latin leaders 
have been completely replaced by contempo- 
rary English terms. The editor chose to omit all 
the radiographs to avoid make the volume un- 
manageable. This is a loss, but a wise decision, 
given the advances in imaging technology that 
have occurred in recent years. 

Students of anatomy, and physicians and 
surgeons interested in knowing the finest nu- 
ances of the anatomy of the head and neck will 
find this atlas to be an invaluable resource. The 
illustrations are unsurpassed in their clarity 
and meticulous attention to detail. 


Books Received 


Ocular Toxicology. Proceedings of the First 
Congress of the International Society of Ocu- 
lar Toxicology. Edited by Sidney Lerman and 
Ramesh C. Tripathi. New York, Marcel Dekker, 
Inc., 1990. 420 pages, index, illustrated. $99.75 


The symposium was held in Toronto in June 
1988. Thirty-three papers were presented on 
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the following topics: cornea (seven), anterior 
chamber (four), retina (six), phototoxicity 
(four), and side effects (eight). 


Practice Made Perfect. The Physician’s Guide to 
Communication and Marketing. By Edna Kap- 
lan. Boston, Barrington Press, 1990. 261 
pages, index. $39.95 


Here is advice for physicians, which de- 
scribes how to assess ones’ practice, build pa- 
tient trust, streamline the office, improve effi- 
ciency, make the staff an asset, find ways to 
serve the community, prepare for media ap- 
pearances, and the like. 


Wills Eye Hospital. Office and Emergency Room 
Diagnosis and Treatment of Eye Disease. Edit- 
ed by Mark A. Friedberg and Christopher J. 
Rapuano. Philadeiphia, J. B. Lippincott, 1990. 
Softcover, 457 pages, index. $37.50 


This text was put together by the entire 
second-year Wills ophthalmology residents in 
an effort to cut out the extra verbiage in oph- 
thalmology and get right to the important facts. 
It opens with the differential diagnosis of com- 
mon ocular symptoms and signs, followed by 
injury to the eye, and finally various areas of 
ophthalmology described in more detail. It is, 
naturally, presented in outline form for ready 
reference. The authors are to be commended for 
their energy and enterprise, and I hope, with 
them, that their book will become the dog- 
eared companion of every first-year ophthal- 
mology resident and emergency room physi- 
cian. 


The Book List 





Envisioning Information. By Edward R. Tufte. 
Cheshire, Connecticut, Graphics Press, 1990. 
126 pages, index, illustrated. $48 


Leaders in Ophthalmology in the Asia-Pacific. 
Edited by Lim Kuang Hui. Lower Kent Ridge 
Road, Singapore, XXVI International Congress 
of Ophthalmology, 1990. 280 pages, illustrated. 
(No price given) 
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Major Eye Centres of the World. Edited by Lim tion of Blood Banks, 1990. 655 pages, index, 
Kuang Hui and Arthur Lim Siew Ming. Lower Hlustrated. $33 (members), $40 (nonmembers) 
Kent Ridge Road, Singapore, XXVI Internation- 
al Congress of Ophthalmology, 1990. 189 


World’s Major Blinding Conditions. Edited by 
pages, illustrated. (No price given) 


Arthur Lim Siew Ming. Lower Kent Ridge Road, 


Singapore, XXVI International Congress of 
Technical Manual, ed. 10. Edited by Richard H. Ophthalmology, 1990. 203 pages, illustrated. 
Walker. Arlington, Virginia, American Associa- (No price given) 


ABSTRACT DEPARTMENT 


Acta Endocrinologica 


Azathioprine in the treatment of thyroid-associ- 
ated ophthalmopathy. Perros, P., Weightman, 
D. R., Crombie, A. L., and Kendall-Taylor, P. 
(Endocrine Unit., Dept. Med., Medical School, 
Univ. Newcastle upon Tyne, Newcastle upon 
Tyne, NE2 4HH, United Kingdom). Acta Endocri- 
nol. 122:8, 1990. 


Azathioprine is used in the treatment of thy- 
roid-associated ophthalmopathy, but its effec- 
tiveness has not been evaluated. In the present 
study 20 patients with moderately severe oph- 
thalmopathy were recruited; 10 patients re- 
ceived azathioprine and the other 10 matched 
patients served as controls. During the treat- 
ment period (lasting 1 year) and 1 year later, no 
changes were detected in exophthalmometer 
readings, visual acuity or measurement of pal- 
pebral aperture. Differential intraocular pres- 
sure fell with time in both groups. Azathioprine 
treatment did not significantly influence these 
parameters, although it did induce significant 
decrease in thyroid microsomal antibodies and 
in thyroid-stimulating hormone binding inhib- 
iting immunoglobulin index. The study demon- 
strates that thyroid-associated ophthalmopathy 
of moderate severity, often improves with time 
without treatment. Azathioprine is not an effec- 
tive treatment for patients with moderately 
severe thyroid-associated ophthalmopathy. 
The study emphasises the necessity for an ade- 
quately matched control population in the eval- 
uation of therapy. (2 figures, 1 table, 15 refer- 
ences)—Authors’ abstract 


Archives of Otolaryngology—Head 
and Neck Surgery 


Endoscopic transnasal orbital decompression. 
Kennedy, D. W., Goodstein, M. L., Miller, N. R., 
and. Zinreich, S. J. (Dept. Otolaryngol. Head 
and Neck Surg., Johns Hopkins Hosp., 600 N. 
Wolfe St., Baltimore, MD 21205). Arch. Otolar- 
yngol. Head Neck Surg. 116:275, 1990. 


Orbital decompression for dysthyroid orbi- 
topathy has traditionally been performed 
through either an external or a transantral ap- 
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proach. The advent of intranasal endoscopes 
allowed for the development of a transnasal 
approach for medial and inferior orbital wall 
decompression. Using this approach, orbital 
decompressions were performed on 13 orbits in 
eight patients with severe complicated dysthy- 
roid orbitopathy. Simultaneous bilateral lateral 
orbitotomies were performed on five patients. 
Walsh-Ogura decompressions and lateral orbi- 
totomies were performed on two orbits. When 
combined with lateral orbitotomy, Hertel meas- 
urements improved an average of 5.7 mm in 
orbits decompressed transnasally and 4.5 mm 
in orbits decompressed with a Walsh-Ogura 
approach. Transnasal decompression alone im- 
proved Hertel measurements an average of 4.7 
mm. Visual acuity improved in three of four 
patients with optic neuropathy, and in all pa- 
tients with exposure keratopathy. The authors 
conclude that the endoscopic transnasal ap- 
proach provides comparable decompression to 
traditional methods while avoiding the morbid- 
ity of an external ethmoidectomy or Caldwell- 
Luc antrotomy. (8 figures, 2 tables, 31 refer- 
ences)—Authors’ abstract 


Graefe’s Archive for Clinical and 
Experimental Ophthalmology 


Recurrent Salzmann’s corneal degeneration. 
Severin, M., and Kirchhof, B. (Universitats- 
Augenklinik, Joseph-Stelzmann-Strass 9, D- 
5000 Köln 41, Federal Republic of Germany). 
Graefes Arch. Clin. Exp. Ophthalmol. 228:101, 
1990. 


Three keratoplasties were carried out on two 
patients because of nodular degeneration of the 
cornea. Progress after keratoplasty could be 
followed up in one eye for 17 months and in the 
other two eyes, for 2.5 and 9 years, respectively. 
The implant with the short follow-up of only 17 
months remained glass-clear; nothing abnor- 
mal was discovered during the checkups. In the 
case of the other patient in whom a longer 
follow-up period was possible, the following 
findings were evident: (1) a remarkably late 
epithelial immune response in one eye (after 18 
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months) with subsequent incomplete reepithe- 
lisation and formation of fine, superficial, 
cloudy opacity (observation period 2.5 years); 
(2) formation of dense but flat, superficial areas 
of opacity in the cornea of the other eye (obser- 
vation period 9 years). These areas may be 
regarded as a precursor of Salzmann’s corneal 
degeneration. No difference could be found 
between the histological findings in the ex- 
plants and those in a degenerative pannus or an 
older scar caused by inflammation of the Bow- 
man membrane. (12 figures, 11 references)— 
Authors’ abstract 


International Journal of Radiation 
Oncology Biology, Physics 


The results of radiotherapy for orbital pseudo- 
tumor. Lanciano, R., Fowble, B., Sergott, R. C., 
Atlas, S., Savino, P. J., Bosley, T. M., and Ru- 
benstein, J. (Dept. Radiation Oncol., Fox Chase 
Cancer Ctr., 7701 Burholme Ave., Philadelphia, 
PA 19111). Int. J. Radiat. Oncol. Biol. Phys. 
18:407, 1990. 


Between January 1982 and March 1987, 23 
patients (26 orbits) were treated for orbital 
pseudotumor with radiation therapy at the De- 
partment of Radiation Oncology, Hospital of 
the University of Pennsylvania. The patients 
were referred for clinical relapse after steroid 
taper in 70%, no response to steroids in 17%, 
and no steroid treatment (refused or contraindi- 
cated) in 13%. Presenting symptoms/signs in- 
cluded soft tissue swelling in 92% of orbits, 
pain in 92%, proptosis in 85%, and extraocular 
muscle dysfunction of ptosis in 69%. Decreased 
visual acuity was seen in only 19% of orbits. 
Biopsy was performed in nine patients. Treat- 
ment consisted of 2000 cGy in 2 weeks in 10 
fractions for all patients. Median follow-up was 
41 months, with a mean of 53 months, and a 
range of 21-92 months. Complete response was 
documented in 87% of orbits with soft tissue 
swelling, 82 with proptosis, 78% with extraocu- 
lar muscle dysfunction, and 75% with pain. Of 
the five patients with visual acuity defects, 
three experienced complete recovery. There 
was no difference in complete response in pa- 
tients biopsied versus those not biopsied. Over- 
all, 17 orbits have remained in complete orbital 
response with no further steroid requirements 
(66%). Three orbits suffered local relapse at 
some point following radiation therapy and 
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were retreated with steroids. These three orbits 
had durable local control off steroid at last 
follow-up (11%). Therefore, 77% of orbits at- 
tained durable local control and were steroid 
independent with radiation therapy alone or 
radiation therapy followed by steroids for re- 
lapse. Only one patient developed systemic 
lymphoma with follow-up. No pretreatment 
clinical factor reached statistical significance 
with respect to prognosis following radiation 
therapy at the < .05 level. There were no 
significant acute or chronic side effects secon- 
dary to treatment. Steroids should continue to 
be first line treatment for orbital pseudotumor, 
but radiation has a well-defined role in cases of 
steroid failure or in patients unable to tolerate 
steroid therapy. (3 tables, 26 references)—Au- 
thors’ abstract 


International Ophthalmology 


Antilens antibodies in cataract and inflammato- 
ry eye disease: an evaluation of a new tech- 
nique. Patel, M., Shine, B., and Murray, P. L 
(Dept. Pathology, Inst. Ophthalmol., 17-25 Cay- 
ton St., London EC1V 9 AT, England). Int. Oph- 
thalmol. 14:97, 1990. 


A new technique measuring serum antoanti- 
bodies to lens proteins, employing antigen 
linked to magnetisable cellulose particles and 
fluorescent end-point detection, was used to 
examine patients with senile cataract and in- 
flammatory eye disease. 40% of patients with 
senile cataract had antibodies to lens proteins, 
as did 28% of patients with heterochromic 
cyclitis and 20% of patients with uveitis, while 
there were no positive sera from patients with 
scleritis. The single patient with lens-induced 
uveitis had a high titre, but so did some pa- 
tients with senile cataract. With the incorpora- 
tion of a standard curve this technique offers a 
reliable quantitative essay for lens autoantibod- 
ies. It may provide a valuable tool for the 
investigation of pathogenetic mechanisms in 
cataract and inflammatory eye disease. (1 fig- 
ure, 26 references)—-Authors’ abstract 


Proliferative vitreoretinopathy—is it anything 
more than wound healing at the wrong place? 
Weller, M., Wiedemann, P. and Heimann, K. 
(Univ. Eye Clin. Cologne, Joseph-Stelzmann- 
Strasse 9, 5000 Köln 41, West Germany). Int. 
Ophthalmol. 14:105, 1990. 
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Proliferative vitreoretinopathy is a reactive 
process of the ocular tissue after perforating 
trauma, retinal detachment, and surgical ma- 
nipulations. Although several studies, most of 
them experimental, have focused on the detec- 
tion of specific etiologic factors in the develop- 
ment of proliferative vitreoretinopathy, there is 
compelling evidence that proliferative vitreo- 
retinopathy is nothing more than a physiologic 
tissue repair process with undesirable conse- 
quences for the retina. Important features of 
proliferative vitreoretinopathy involving the 
role of platelets, mononuclear phagocytes, and 
fibroblasts parallel the chain of events observed 
in tissue repair elsewhere in the body. Numer- 
ous experimental models for proliferative vitre- 
oretinopathy, originally designed to find specif- 
ic stimuli for the generation of intraocular 
traction membrane formation, have shown that 
the process of proliferative vitreoretinopathy is 
the common pathway of the eye’s reaction to 
vitreoretinal trauma of any kind. Accordingly, 
vitreoretinal surgeons could learn a lot from 
the work of other disciplines, e.g. surgery and 
dermatology, on wound healing, and the fac- 
tors known to modify wound healing elsewhere 
in the body should be taken into consideration. 
The well-established impairment of tissue re- 
pair processes caused by medical treatment 
with corticosteroids and cytotoxic agents sug- 
gests a combined medication approach to pro- 
liferative vitreoretinopathy as an adjunct to 
surgical treatment, using refined methods of 
application and dosage. Steroids and cytotoxic 
drugs will influence the course of proliferative 
vitreoretinopathy by suppressing macrophages 
recruitment and the initial inflammatory reac- 
tion as well as the proliferative phase of wound 
healing with traction retinal detachment, re- 
spectively. (2 tables, 125 references)—Authors’ 
abstract 


Xerophthalmia, keratomalacia and nutritional 
blindness. Sommer, A. (Data Ctr., Wilmer 120, 
Johns Hopkins Hosp., 600 N. Wolfe St., Balti- 
more, MD 21205). Int. Ophthalmol. 14:195, 
1990. 


Vitamin A deficiency remains a major cause 
of pediatric ocular morbidity. Over five million 
children develop xerophthalmia annually, a 
quarter million or more becoming blind. It is 
also a major pathway for measles-associated 
blindness, particularly in Africa. Treatment is 
practical and inexpensive, based upon the oral 
administration of 200,000 IU vitamin A on two 


successive days, at a cost of 10 cents U.S. Given 
the potential rapidity of corneal necrosis (kera- 
tomalacia) and the relative inaccessibility of 
health services to those at greatest risk, preven- 
tion is probably more important than treat- 
ment. Oral administration of high dose supple- 
ments (2000,000 IU every 3 to 6 months), 
vitamin A fortification of commonly consumed 
items, or best of all, increased dietary intake of 
natural sources of vitamin A will reduce the 
number of needlessly blind young children. 
Given recent evidence that vitamin A deficien- 
cy greatly increased overall mortality, even 
among children without evidence of xeroph- 
thalmia, the same prophylactic regimen may 
improve child survival by 35% or more. (6 
figures, 1 table, 19 references)—-Author’s ab- 
stract 


Journal Francais D’Ophtalmologie 


Long term functional results. Demailly, Ph., 
Gruber, D., and Kretz, G. (Service d’Ophtalmo- 
logie, Hôpital Saint-Joseph, 7 rue Pierre-La- 
rousse, 75674 Paris Cedex 14, France). J. Fr. 
Ophtalmol. 12:527, 1989. 


The functional results of the treatment of 
primary open angle glaucoma were analysed. A 
retrospective study was undertaken on 437 eyes 
from 282 patients (127 women, 145 men) fol- 
lowed in Saint Joseph’s Hospital (Paris). The 
mean follow-up was 9.7 years (4—22 years). 265 
eyes received only medical treatment, 83 eyes 
argon laser trabeculoplasty and 89 eyes surgery 
(66 trabeculectomies—23 cataract-glaucoma 
combined operations). At least twice a year, 
intraocular pressure, visual acuity and mean 
total visual capability on the Friedmann ana- 
lyser were recorded on a computer. The severity 
gradient was calculated from the evolution gra- 
dient of total visual capability versus intraocu- 
lar pressure with time for each group (medical, 
argon laser trabeculoplasty, surgery) before 
and after treatment. Medical severity gradient 
was not significantly different from argon laser 
trabeculoplasty severity gradient or surgery se- 
verity gradient (trabeculectomy or combined 
surgery). For each group, severity gradient be- 
fore treatment was not significantly different 
from severity gradient after treatment. For ton- 
ometric failures after argon laser trabeculo- 
plasty or surgery, severity gradient before 
treatment was not different from severity gradi- 
ent after treatment. Nevertheless, after trabec- 
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ulectomy, in the cases of clear tonometric suc- 
cess (intraocular pressure = 16 mm Hg), 
severity gradient was significantly improved (P 
= .001). On the other hand, no positive influ- 
ence was noted on visual field evolution in 
cases of a commonly admitted good tonometric 
control (intraocular pressure = 21 mm Hg). 
Visual acuity loss after trabeculectomy was 
greatest during the first year (6/20). The cata- 
ractogenic role of trabeculectomy was statisti- 
cally confirmed. The incidence of cataract at 5 
years was 46%. This cataractogenic effect oc- 
curred significantly more after 55 years. The 
authors discussed tonometric effect on the total 
visual capability evolution. It seems necessary 
to have a good and constant tonometric success 
for visual field preservation but functional re- 
sults depend also on visual acuity. (13 figures, 
30 references)—-Authors’ abstract 


Journal of Neurology, 
Neurosurgery, and Psychiatry 


Abnormalities of horizontal gaze. Clinical, ocu- 
lographic and magnetic resonance imaging 
findings. |. Abducens palsy. Bronstein, A. M., 
Morris, J., Du Boulay, G., Gresty, M. A., and 
Rudge, P. (Neuro-otology Unit, Inst. Neurol., 
Natl. Hospital, Queen Sq., London WC1N 3GB, 
United Kingdom.) J. Neurol. Neurosurg. Psychi- 
atry 53:194, 1990. 


Fifty-one patients with abnormalities of hori- 
zontal gaze were studied with magnetic imag- 
ing of the brain and eye movement recordings 
to identify the loci of lesions responsible for 
isolated abducens palsy, conjugate gaze palsy 
and different types of internuclear ophthalmo- 
plegias. The lesions responsible for a particular 
disorder were identified by overlapping en- 
larged drawings of the individual scans at com- 
parable brainstem levels and identifying the 
areas where the abnormal magnetic resonance 
imaging of the signals intersected. A statistical 
procedure was devised to exclude the possibili- 
ty that the areas of overlap occurred by chance. 
In this paper, the findings in the group of 
patients with VI nerve palsy are reported since 
the location of their lesions could be predicted 
from known anatomy, so validating the proce- 
dure. The results were independently obtained 
with the overlapping technique and the statisti- 
cal procedure and showed that the lesions were 
located in a region corresponding to the poster- 
ior part of the abducens fasciculus. This con- 
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firms that central lesions producing isolated 
lateral rectus weakness spare the abducens nu- 
clei. The agreement between the procedures 
used and earlier clinical and experimental re- 
sults suggest that the method the authors de- 
scribe can be applied to locate the site of lesions 
on magnetic resonance imaging in other groups 
of patients with more complex gaze disorders. 
(3 figures, 2 tables, 25 references)—-Authors’ 
abstract 


Abnormalities of horizontal gaze. Clinical, ocu- 
lographic and magnetic resonance imaging 
findings. Il. Gaze palsy and internuclear oph- 
thalmoplegia. Bronstein, A. M., Rudge, P., 
Gresty, M. A., Du Boulay, G., and Morris. J. 
(Neuro-otology Unit, Inst. Neurol, Natl. Hospi- 
tal, Queen Sq., London WC1N 3GB, United 
Kingdom). J. Neurol. Neurosurg. Psychiatry 
53:200, 1990. 


The site of lesions responsible for horizontal 
gaze palsy and various types of internuclear 
ophthalmoplegia was established by identify- 
ing the common areas where the abnormal 
magnetic resonance imaging signs from pa- 
tients with a given ocular-motor disorder over- 
lapped. Patients with unilateral gaze palsy had 
lesions in the paramedian area of the pons, 
including the abducens nucleus, the lateral part 
of the nucleus reticularis pontis caudalis and 
the nucleus reticularis pontis oralis. Patients 
with abducens nucleus lesions showed addi- 
tional clinical signs of lateral rectus weakness. 
Lesions responsible for bilateral gaze palsy in- 
volved the pontine tegmental raphe. Since this 
region contains the saccadic omnipause neu- 
rons, this finding suggest that damage to omni- 
pause cells produces slowing of saccades rather 
than opsoclonus, as previously proposed. All 
internuclear ophthalmoplegias, regardless of 
the presence of impaired abduction or conver- 
gence, had similar magnetic resonances imag- 
ing appearances. Frequently the lesions in pa- 
tients with internuclear ophthalmoplegia, were 
not confined to the medial longitudinal fascicu- 
lus but also involved neighbouring structures at 
the pontine and mid-brain levels. There was a 
statistically significant association between the 
clinical severity of the internuclear ophthalmo- 
plegia and the presence of abnormal abduction 
or convergence. The findings suggest that the 
lesions outside the medial longitudinal fascicu- 
lus, which may affect abducens, gaze or conver- 
gence pathways, are responsible for the pres- 
ence of features additional to internuclear 
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ophthalmoplegia, depending on the magnitude 
of functional disruption they produce. (8 - fig- 
ures, 4 tables, 31 references)—-Authors’ ab- 
stract 


Klinische Monatsbiatter fur. 
Augenheilkunde ) 
Biometric measurements of the anterior cham- 
ber before and after Nd:YAG laser iridectomy. 
schrems, W., Hofmann, G., and Krieglstein, 
G. K. (Richard-Wagner-Str. 20, 8580 Bayreuth). 
Klin. Monatsbl. Augenheilkd. 196:128, 1990 - 


In a prospective clinical study covering 41 
eyes (28 patients) with narrow-angle glaucoma 
the central and peripheral anterior chamber 
depths were determined biomicroscopically be- 
fore and after Nd:YAG laser iridectomy. In 29 
eyes the central anterior chamber depth was 
also measured by ultrasonography. In contrast 
to the increase in central anterior chamber 
depth, which was only slight, the increase in 
the peripheral anterior chamber depth was sta- 
tistically significant (P < .01). (4 figures, 1 
table, 13 references)—Authors’ abstract ` 


Peripheral retinal neovascularization in diabetic 
retinopathy: fluorescein-angiographic classi- 
fication and response to panretinal photoco- 
agulation. Theodossiadis, G., and Micha, M. 
(Univ. Augenklinik Athen, 54 Omirou Str., GR- 
16072, Athens, Greece). Klin. Monatsbl. Augen- 
heilkd. 196:143, 1990. 


The prospective study reported here was 
based on 105 diabetic eyes with “new vessels 
elsewhere” (NVE) treated exclusively by pan- 
retinal laser application and followed up for 2.5 
to 4 years. Fundus angiography was performed 
before treatment. The eyes were then classified 
in four categories according to the extent and 
location of capillary nonperfusion responsible 
for the “new vessels elsewhere” namely 1) 
generalized ischemia (Type A); 2) extensive 
midperipheral ischemia (Type B); 3) moderate 
midperipheral ischemia (Type C); and 4) pe- 
ripheral ischemia (Type D). Analysis of the 
neovascularization distribution pattern showed 
that “new vessels elsewhere” alone existed 
only in peripheral ischemia, whereas in the 
other three types the neovascularization was 
present either only in the retina or in both the 
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retina and the optic disk. This mixed vascular- 
ization was 100% in géneralized ischemia, 71% 
in extensive midperipheral ischemia, 31% in 
moderate midperipheral ischemia and nonex- 
istent in peripheral ischemia. Statistical analy- 
sis revealed a significant correlation between 
the type of ischemia and the location of the new 
vessels. The therapeutic results 3-4 months, 1 
year, and 2.5~4 years after intervention showed 
a significant trend toward an increase in the 
number of eyes with recurrences when moving 
from peripheral ischemia to generalized ische- 
mia. This means that the prognosis of “new 
vessels elsewhere” after panretinal laser coag- 
ulation depends mainly on the type of retinal 
ischemia. The poorest prognosis is that for 
generalized ischemia (Type A), followed in de- 
scending order by extensive midperipheral is- 
chemia (Type B), moderate midperipheral is- 
chemia (Type C), and peripheral ischemia (Type 
D). The critical period for increased recurrence 
in cases which initially responded positively to 
treatment is primarily in the first 3-4 months 
following the intervention. (4 figures, 5 tables, 
15 references)—Authors’ abstract 


Mayo Clinic Proceedings 


Pulmonary complications from ophthalmic prep- 
arations. Prakash, U.B.S., and Rosenow, 
E. C. (Div. Thoracic Dis., Mayo Clin., Roches- 
ter, MN 55905). Mayo Clin. Proc. 65:521, 1990. 


Topical -adrenergic blocking agents are 
commonly used to treat glaucoma. Exacerba- 
tions of asthma and bronchospasm caused by 
topical B-adrenergic ophthalmic preparations 
are well known. The authors describe a 67- 
year-old woman who had aspiration pneumoni- 
tis characterized by a nodular infiltrate in the 
right middle lobe of the lung and nocturnal 
coughing after beginning topical application of 
an ointment (Lacri-Lube) for treatment of xer- 
ophthalmia. Bronchial washing demonstrated 
lipid-laden pulmonary alveolar macrophages. 
After the use of Lacri-Lube was discontinued, 
her cough and chest roentgenographic abnor- 
inality totally disappeared. The authors postu- 
late that the topical ophthalmic preparation, 
which contains mineral oil and petrolatum, 
drained into the nasopharynx, trachea, and 
bronchial tree through the nasolacrimal duct 
and caused lipoid pneumonitis from aspiration 
of the oil contents. To the authors knowledge, 
this is the first report of pulmonary complica- 
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tions caused by Lacri-Lube. The authors briefly 
review the pulmonary complications, including 
pulmonary edema, apnea from paralysis of res- 
piratory muscles, bronchospasm from non- 
B-adrenergic blocking drugs, and electrolyte 
abnormalities, attributable to topically and 
systemically administered ophthalmic medi- 
cations. (2 figures, 1 table, 69 references)— 
Authors’ abstract 


Neurology 


The characteristics and mechanisms of visual 
disturbances associated with anticonvulsant 
therapy. Remier, B. F., Leigh, R. J., Osorio, L, 
and Tomsak, R. L. (Dept. Neurol., Univ. Hospi- 
tals of Cleveland, 2074 Abington Rd., Cleve- 
land, OH 44106). Neurology 40:791, 1990. 


Eight epileptic patients receiving anticonvul- 
sants had recurrent visual disturbances in the 
form of diplopia and oscillopsia in the horizon- 
tal or vertical planes. The symptoms could be 
ascribed to impaired vergence mechanisms, 
vertical nystagmus, or abnormalities of the ves- 
tibulo-ocular reflex. Other eye movements, 
such as pursuit and gaze-holding, were also 
affected, but did not lead to complaints. Epi- 
sodes of visual disturbance were often preced- 
ed by prodromes of ocular or systemic discom- 
fort, after which oscillopsia or diplopia evolve 
rapidly. The symptomatology was stereotyped 
but unique for each patient and may reflect 
idiosyncratic susceptibility to the ocular motor 
side effects of anticonvulsants. Six of the 8 
patients were taking carbamazepine and phe- 
nytoin in combination, which have similar ef- 
fects on the ocular motor system. (2 figures, 3 
tables, 42 references)—-Authors’ abstract 


Pupillary responses to dilute pilocarpine in pre- 
ganglionic 3rd nerve disorders. Jacobson, 
D.M. (Neuro-ophthalmol. [4F], Marshfield 
Clin., 1000 N. Oak Ave., Marshfield, WI 54449). 
Neurology 40:804, 1990. 


Supersensitivity of the iris sphincter to dilute 
parasympathomimetic agents is considered a 
diagnostic hallmark of a postganglionic oculo- 
motor nerve disorder. Nine of 13 patients with 
preganglionic 3rd nerve palsies showed super- 
sensitive pupillary responses using pilocarpine 
0.1%. The presence of supersensitivity was not 
related to the cause of 3rd nerve dysfunction or 
interval time from onset to testing, but was 
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related to the extent of associated iris sphincter 
paresis. Some patients with long-standing pre- 
ganglionic 3rd nerve palsies had features of 
postganglionic damage, including light-near 
dissociation and segmental paresis of the iris 
sphincter. These observations suggest that I 
mechanism of cholinergic supersensitivity in 
some chronic cases of preganglionic 3rd nerve 
disorders may be transsynaptic degeneration of 
postganglionic fibers. In another set of experi- 
ments, pharmacologically dilated pupils in nor- 
mal subjects constricted more to dilute pilocar- 
pine than their normal sized fellow pupils. 
Cholinergic supersensitivity in pupil-involving 
3rd nerve palsies might also occur simply be- 
cause the affected pupil is larger than the unaf- 
fected pupil. (1 figure, 1 table, 25 references)— 
Author's abstract 


Ophthalmologia 


Senile retinoschisis. Morphological relationship 
of the intraretinal spaces of retinal periphery 
with senile retinoschisis and schisis-detach- 
ment. Göttinger, W. (Innsbruck, Austria). Oph- 
thalmologia 1:312, 1989. 


Intraretinal spaces, the so-called peripheral 
cystoid degeneration, form the basis from 
which retinoschisis develop. In peripheral cys- 
toid degeneration, the columns between the 
cysts become ruptured during the formation of 
retinoschisis. This division generally occurs at 
the level of the inner nuclear layer. The retinal 
columns described in peripheral cystoid degen- 
eration probably consists of stretched cell proc- 
esses (dendrites and neurites) and Miller cells. 
In peripheral cystoid degeneration, Muller's 
cells seem to play a role in the formation of 
basal membrane and collagenous microfibrils. 
These microfibrils aggregate into thick bundles 
and can wrap themselves around the retinal 
columns in a netlike fashion. After having been 
torn apart, the retinal columns together with 
their bases, fibrilar bundles, and basement 
membrane material form a “glious-fibrous’’ 
layer on the inner side of the outer layer of the 
schisis. The shrinking of this “‘glious-fibrous” 
layer is an important factor in the pathogenesis 
of outer layer holes. These outer layer holes 
lead to detachment of the outer layer of the 
schisis and of the surrounding healthy retina. It 
is questionable whether inner layer holes play 
any role at allin the formation of schisis detach- 
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ment. (14 figures, 65 references)—-Author’s ab- 
stract 


Retina 


Miosis during vitreoretinal surgery. Smiddy, 
W. E., Glaser, B. M., Michelis, R. G., and Vitale, 
S. (Retina Ctr., Campus of St. Joseph Hosp., 
7620 York Rd., Towson, MD 21204). Retina 
10:42, 1990. 


Maintenance of wide pupillary dilation dur- 
ing vitreoretinal surgery can be important in 


successful completion of the operation. This 
study identified factors associated with intraop- 
erative miosis. Also, flurbiprofen, a topically 
applied nonsteroidal anti-inflammatory agent, 
was evaluated for its efficacy in preventing 
intraoperative miosis in a prospective, random- 
ized study of 99 consecutive patients. Factors 
associated with intraoperative miosis included 
duration of surgery greater than 90 minutes, 
preoperative afferent pupillary defect, and re- 
cent previous surgery. Preoperative treatment 
with flurbiprofen did not decrease the risk of 
intraoperative miosis. (6 tables, 16 refer- 
ences)—-Authors’ abstract 


NEWS ITEMS 


Send News Items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 1'%-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


Puerto Rico Medical Association: 22nd 
Annual Ophthalmology Convention 


The Puerto Rico Medical Association: 22nd 
Annual Ophthalmology Convention will be 
held Oct. 11-14, 1990, at the Caribe Hilton 
Hotel in San Juan, Puerto Rico. For further 
information, write Victor M. Diaz Bonnet, 
M.D., Box 1184 Hato Rey, PR 00919; telephone 
(809) 765-9470. 


American Society of Ophthalmic Plastic and 
Reconstructive Surgery: 21st Annual 
Scientific Symposium 


The American Society of Ophthalmic Plastic 
and Reconstructive Surgery: 21st.Annual Scien- 
tific Symposium will be held Oct. 27, 1990, in 
Atlanta, Georgia. For further information, write 
Paul T. Gavaris, M.D., Program Chairman, 
1990, 4910 Massachusetts Ave. N.W., Washing- 
ton, DC 20016; telephone (202) 686-1853. 


Cullen Eye Institute, Baylor College of 
Medicine: 32nd Annual Course in Contact 
Lens Technology 


The Cullen Eye Institute, Baylor College of 
Medicine: 32nd Annual Course in Contact Lens 
Technology will be held Nov. 29 to Dec. 1, 
1990, in Houston, Texas. For further informa- 
tion, write Bette Burkett, Contact Lens Technol- 
ogy Course, Cullen Eye Institute, Baylor Col- 
lege of Medicine, Houston, TX 70030; 
telephone (713) 798-5942. 
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Johns Hopkins Medical Institutions: 
Diabetic Retinopathy in 1990 


The Johns Hopkins Medical Institutions: Dia- 
betic Retinopathy in 1990 will be held Nov. 16, 
1990, in Baltimore, Maryland. For further infor- 
mation, write Program Coordinator, The Johns 
Hopkins Medical Institutions, Office of Contin- 
uing Education, Turner Building, 720 Rutland 
Ave., Baltimore, MD 21205; telephone (301) 
955-2959. 


Manhattan Eye, Ear & Throat Hospital—The 
Diabetic Eye: Disease and Treatment 


The Department of Ophthalmology of the 
Manhattan Eye, Ear & Throat Hospital will hold 
a course entitled The Diabetic Eye: Disease and 
Treatment on Sept. 15, 1990, in New York City. 
For further information, write Kimberly Cor- 
bin, Course Coordinator, Department of Oph- 
thalmology, Manhattan Eye, Ear & Throat Hos- 
pital, 210 E. 64th St., New York, NY 10021; 
telephone (212) 605-3761. 


Medical College of Wisconsin: Ocular and 
Orbital Tumor Symposium 


The Medical College of Wisconsin: Ocular 
and Orbital Tumor Symposium will be held 
Dec. 7 and 8, 1990, at the Wyndham Milwaukee 
Center in Milwaukee, Wisconsin. For further 
information, write William F. Mieler, M.D., 
8700 W. Wisconsin Ave., Milwaukee, WI 53226; 
telephone (414) 257-5544. 


New York University Medical Center: Basic 
Science Course in Ophthalmology 


The New York University Medical Center: 
Basic Science Course in Ophthalmology will be 
held Sept. 5, 1990, and Dec. 21, 1990, in New 
York City, New York. For further information, 
write NYU Medical Center, Post-Graduate 
Medical School, 550 First Ave., New York, NY 
10016; telephone (212) 340-5295. 


West Virginia University Department of 
Ophthalmology: 11th Annual Clinical 
Conference 


The West Virginia University Department of 
Ophthalmology: 11th Annual Clinical Confer- 
ence will be held Oct. 19 and 20, 1990, in 
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Morgantown, West Virginia. For further infor- 
mation, write Patricia Schumann, Conference 
Coordinator, Department of Ophthalmology, 
WVU Health Sciences Center North, Morgan- 
town, WV 26506; telephone (304) 293-2757. 


American Society of Ophthalmic Registered 
Nurses: Annual Meeting 


The American Society of Ophthalmic Regis- 
tered Nurses: Annual Meeting will be held Oct. 
28-31, 1990, in Atlanta, Georgia. For further 
information, write Audie Ahn Haggard, 
ASORN, Inc. Headquarters, P.O. Box 3030, San 
Francisco, CA 94119; telephone (415) 561- 
8513. 


Manhattan Eye, Ear & Throat Hospital: 
Future Focus—A Career Planning and 
Practice Management Program 


Allergan Pharmaceuticals and the Depart- 
ment of Ophthalmology of the Manhattan Eye, 
Ear & Throat Hospital will hold a course enti- 
tled Future Focus: A Career Planning and Prac- 
tice Management Program for Ophthalmology 
Residents, Fellows, Recent Graduates, and their 
Spouses on Sept. 8, 1990, in New York City. For 
further information, write Kimberly Corbin, 
Course Coordinator, Department of Ophthal- 
mology, Manhattan Eye, Ear & Throat Hospital, 
210 E. 64th St., New York, NY 10021; telephone 
(212) 605-3761; Fax (212) 753-7699. 


American Ophthalmological Society: 
1990-1991 Officers 


Frederick C. Blodi of Iowa City was elected 
president of the American Ophthalmological 
Society to succeed Robert E. Kennedy of Roch- 
ester, New York, at the May 1990 meeting. 
Thomas P. Kearns of Rochester, Minnesota, was 
elected vice president to succeed Dr. Blodi. W. 
Banks Anderson of Durham, North Carolina, 
was re-elected secretary-treasurer; Robert B. 
Welch of Baltimore was re-elected editor of the 
Transactions; and William Tasman of Philadel- 
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phia was named assistant editor. W. Richard 
Green of Baltimore was named to the Council. 


St. Louis Ophthalmological Society: 
1990-1991 Officers 


The following officers for 1990-1991 were 
elected at the annual meeting of the St. Louis 
Ophthalmological Society: Stephen R. Walt- 
man, president; Robert D. Lewis, vice presi- 
dent; and Allen F. Tess, secretary-treasurer. 


Personals 


Richard F. Brubaker i 


The Von Sallmann Prize in Vision and Oph- 
thalmology for 1990 was awarded to Richard F. - 
Brubaker, Professor of Ophthalmology at the 
Mayo Medical School in Rochester, Minnesota. 
The prize was awarded at the 9th International 
Congress of Eye Research in Helsinki, Finland, 
July 29 to Aug. 4, 1990. 


Richard Keates 


The official announcement of the establish- 
ment of the Irving Leopold Chair in Ophthal- 
mology and the appointment of Richard Keates 
to the chair was made May 8, 1990, at the 
University of California, Irvine. Dr. Keates met 
and served under Dr. Leopold at the Wills Eye 
Hospital when Leopold was Chief of Ophthal- 
mology. 


Howard Schatz 


Howard Schatz gave the 2nd Annual Vallot- 
tan Lecture at the Medical University of South 
Carolina's Ophthalmology Update Course, in - 
Charleston, in May 1990. 


Elias I. Traboulsi 


Elias I, Traboulsi has been named assistant 
professor at the Johns Hopkins Center for He- 
reditary Eye Diseases of the Wilmer Eye Insti- 
tute. 
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Visual Prognosis in Macular Retinoblastomas 


Byron L. Lam, M.D., G. Frank Judisch, M.D., Warren M. Sobol, M.D., 
and Christopher F. Blodi, M.D. 


Since 1979, we have treated 11 patients who 
had macular retinoblastomas. Two patients 
eventually recovered 20/20 visual acuity de- 
spite the presence of subretinal fluid in the 
fovea at the time of diagnosis. The diagnosis 
was made at 11 and 14 months of age, and 
follow-up periods were ten and seven years, 
respectively. One case was sporadic and the 
other was hereditary. Both patients were 
treated with external radiation; one patient 
was also treated with chemotherapy. The le- 
sions regressed markedly after treatment. 
These cases demonstrate that visual prognosis 
in macular retinoblastomas is not uniformly 
poor even when a foveal detachment is pres- 
ent. Visual acuity may be good in some cases, 
which supports the merits of medical treat- 
ment rather than enucleation in selected pa- 
tients. 


Tue visuat procnosis of macular retinoblasto- 
ma is usually poor. Although macular involve- 
ment alone is not necessarily an indication for 
enucleation in either unilateral or bilateral 
cases, enucleation is the preferred treatment in 
eyes where visual prognosis is poor.’ Until 
recently, enucleation was the accepted treat- 
ment for sporadic, unifocal retinoblastomas, 
irrespective of the tumor stage. We treated two 
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patients who had macular retinoblastomas and 
foveal detachments, and both patients retained 
their eyes and 20/20 visual acuity. We also 
reviewed all cases of macular retinoblastoma 
treated at our institution from 1979 to 1988 to 
help to place these two cases in perspective. 


Case Reports 


Case 1 

In May 1979, we examined a healthy 11- 
month-old girl who had 15 prism diopters of 
left esotropia of four months’ duration. There 
was no family history of retinoblastoma, and 
the results of parental ophthalmoscopic exami- 
nations were normal. The patient’s fixation was 
central, steady, and maintained in the right eye 
but central, steady, and unmaintained in the 
left eye. Results of examination under anesthe- 
sia disclosed two retinoblastomas in the right 
eye, a macular lesion with subfoveal retinal 
fluid, and a small superior peripheral lesion 
(Fig. 1). Clinically, the edge of the macular 
lesion was approximately 1 disk diameter from 
the fovea. The left eye, which had multiple 
retinoblastomas with a total retinal detach- 
ment, was enucleated. Cryotherapy was ap- 
plied to the peripheral lesion in the right eye, 
and the posterior lesion was treated with exter- 
nal radiation (45 Gy in 25 fractions). Results of 
systemic examination by the pediatric oncology 
service were unremarkable. The patient also 
received intravenous chemotherapy (vincris- 
tine sulfate, 1.0 mg/m’, and cyclophospha- 
mide, 300.0 mg/m? weekly) for 52 weeks as 
recommended by the St. Jude Children’s Re- 
search Hospital (Memphis, Tennessee) protocol 
in effect at that time. 

Results of serial fundus examinations showed 
regression of the macular lesion (Fig. 1). In 
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Fig. 1 (Lam and associates). Right fundus of Case 1. 
Top, Fundus at the time of initial examination in 
March 1979 showing a macular retinoblastoma with 
subretinal fluid at the fovea (arrow). Middle, Three 
months later the lesion had regressed markedly after 
radiation treatment. Bottom, Six years later the fun- 
dus showed regressed retinoblastoma lesion. 
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Fig. 2(Lam and associates). Right fundus of Case 2. 
Top, Fundus at the time of initial examination in 
April 1983 demonstrating a macular retinoblastoma 
with subretinal fluid at the fovea (arrow). Middle, Six 
months later the lesion had regressed markedly after 
radiation treatment. Bottom, Four years later the 
fundus showed regressed retinoblastoma lesion. 
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November 1982, visual acuity was 20/30 with 
line pictures, and by June 1985, the visual 
acuity was 20/20 with line letters. When the 
patient was last examined in August 1989, the 
uncorrected visual acuity was 20/20, the lens 
was clear, and no radiation retinopathy was 
evident. Mild midfacial hypoplasia attributable 
to previous radiation treatment was apparent. 


Case 2 

In April 1983, a 14-month-old girl was exam- 
ined because an older brother had unifocal 
retinoblastoma. Although the results of an ocu- 
lar examination of the parents were normal, 
there was a family history of unilateral retino- 
blastoma and unilateral retinoblastoma with 
pinealoma in paternal cousins. The patient's 
fixation was central, steady, and unmaintained 
in the right eye and central, steady, and main- 
tained in the left eye. No strabismus or other 
externally visible abnormalities were noted. 
Examination under anesthesia showed a macu- 
lar retinoblastoma approximately 1 disk diame- 
ter from the fovea in the right eye (Fig. 2). The 
fovea was detached with subretinal fluid. The 
results of a systemic examination by the pediat- 
ric oncology service were unremarkable. The 
right eye was treated with external radiation 
(45 Gy in 25 fractions). Regression of the reti- 
noblastoma was rapid and complete (Fig. 2). In 
June 1988, visual acuity was 20/20 with line 
letters in both eyes. On the Titmus stereoscopic 
test, the patient had 40 arc-seconds of stereo- 
acuity. When the patient was last examined in 
June 1990, the uncorrected visual acuity was 
20/20 in both eyes. There was no strabismus 
and no radiation retinopathy. She continued to 
maintain 40 arc-seconds of stereoacuity. 


Patients and Methods 


After obtaining a list of patients with retino- 
blastoma from the tumor registry at the Univer- 
sity of lowa Hospitals and Clinics, we reviewed 
the records and photographs of these patients. 


Results 


From 1979 to 1988, retinoblastoma was diag- 
nosed in 39 patients at our institution. Of the 39 
patients, 25 (64%) had sporadic, unifocal reti- 
noblastomas; seven (18%) had bilateral retino- 
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blastomas with notable family histories; six 
(15%) had sporadic, bilateral retinoblastomas; 
and one (3%) (Case 2) had a unifocal retino- 
blastoma with a notable family history. Of the 
total 52 eyes, 36 (69%) were enucleated. Of 
these 36 eyes, 33 had multiple tumors with 
some lesions greater than 10 disk diameters 
(Reese-Ellsworth group IV-A), a tumor anterior 
to the ora serrata (Reese-Ellsworth group IV-B), 
massive tumors involving over half of the retina 
(Reese-Ellsworth group IV-A), or vitreous seed- 
ing of the tumor (Reese-Ellsworth group IV-B).’ 
The three remaining eyes had solitary tumors 
behind the equator of greater than 10 disk 
diameters (Reese-Ellsworth group III-B).” 

Of the 16 eyes we treated, 11 had macular 
retinoblastomas. One patient had recurrence of 
the tumor after treatment, and the eye was 
enucleated. Another patient also had congeni- 
tal cataracts and microphthalmos. The treat- 
ment results of the remaining nine patients are 
summarized in the Table. The macula was di- 
vided into four quadrants vertically and hori- 
zontally through the fovea, and the number of 
quadrants with retinoblastoma was recorded. 
The extent of foveal involvement (foveal diame- 
ter = 500 mm) was also noted. Aside from the 
two patients presented in the case reports, the 
other seven patients all had bilateral retino- 
blastomas and were treated with external radia- 
tion. All patients were followed up with indi- 
rect ophthalmoscopy and indentation under 
general anesthesia. 


Discussion 


Retinoblastoma has traditionally been treat- 
ed with enucleation of the affected eye.’ This is 
especially true in unilateral cases where the 
visual prognosis is judged to be poor. In bilater- 
al cases, the more affected eye is enucleated and 
the better eye is treated with a variety of modal- 
ities such as cryotherapy, photocoagulation, 
chemotherapy, external beam radiation, and 
episcleral plaque radiation, depending on the 
tumor location and response to therapy.’ Re- 
cently, nonenucleation treatment in both uni- 
lateral and bilateral cases of retinoblastoma has 
been proposed for unifocal and multiple tu- 
mors of less than 10 disk diameters without ora 
serrata extension or vitreous seeding (Reese- 
Ellsworth group I through III).* ** 

The visual prognosis of macular retinoblasto- 
ma is usually poor. Holbek and Ehlers’ de- 





232 AMERICAN JOURNAL OF OPHTHALMOLOGY 


September, 1990 





TABLE 
NINE PATIENTS WITH MACULAR RETINOBLASTOMAS 


NO. OF 
CASE QUADRANTS FOVEAL FOLLOW-UP CURRENT VISUAL 
NO., AGE INVOLVED INVOLVEMENT PERIOD (YRS) ACUITY 


1, 11 mos 2 Detached 10.0 20/20 


2, 14 mos 2 Detached 7.0 20/20 

3, 1 mo 1 None 10.0 20/20 

4, 5 mos 2 Tumor 10.0 Hand motions 

5,1mo 1 None 2.5 Central, 
steady, and 
maintained 

6, 1 wk 2 None 2.0 Central, 
steady, and 
maintained 

7, 3 mos 4 Tumor 3.0 Central, 
steady, and 
maintained 

8, 2 wks 4 Tumor 2.5 Central, 
steady, and 
unmaintained 

9, 2 mos 4 Tumor 2.0 Not central, 


unsteady, and 
unmaintained 


scribed seven patients with macular retinoblas- 
tomas treated with radiation in which the final 
visual acuity ranged from 20/100 to counting 
fingers with follow-up periods of 12 to 17 years. 
In our series, three of the nine patients eventu- 
ally attained 20/20 visual acuity (Table). These 
three patients had no direct foveal involvement 
by the tumor, but two of the patients had foveal 
detachments. Of the remaining six patients, 
one patient retained hand motions visual acu- 
ity, and five patients were still too young to 
obtain a line letter visual acuity. 

Our two cases had a retinoblastoma close to 


the fovea with foveal detachments. With radia- 
tion therapy in both patients and chemothera- 
py in one, the lesions regressed. Both patients 
maintained 20/20 visual acuity in the affected 
eye ten and seven years later, respectively. The 
presence of 40 arc-seconds of stereoacuity in 
the second patient indicated bifoveal fixation. 
Hence, foveal detachment alone does not nec- 
essarily indicate a poor visual prognosis. 

These cases support the concept of initial 
nonenucleation treatment of selected patients 
with posterior pole retinoblastomas. Not only 
will eyes be preserved, but normal central vi- 
sion and bifoveal fixation may be attained in 
some cases. 
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Evaluation of Acute Radiation Optic Neuropathy 


by B-scan Ultrasonography 


Alfred A. Lovato, M.D., Devron H. Char, M.D., Jeanne M. Quivey, M.D., 
and Joseph R. Castro, M.D. 


We studied the accuracy of B-scan ultrason- 
ography to diagnose radiation-induced optic 
neuropathy in 15 patients with uveal melano- 
ma. Optic neuropathy was diagnosed by an 
observer masked as to clinical and photo- 
graphic data. We analyzed planimetry area 
measurements of the retrobulbar nerve before 
and after irradiation. The retrobulbar area of 
the optic nerve shadow on B-scan was quanti- 
tated with a sonic digitizer. Increased optic 
nerve shadow area was confirmed in 13 of 15 
patients who had radiation optic neuropathy 
(P < .004). The correct diagnosis was con- 
firmed when the results of ultrasound were 
compared to fundus photography and fluores- 
cein angiography. In 13 patients there was 
acute radiation optic neuropathy. Two pa- 
tients did not show an enlarged retrobulbar 
optic nerve, and the clinical appearance sug- 
gested early progression to optic atrophy. Ul- 
trasonography documents the enlargement of 
the optic nerve caused by acute radiation 
changes. 


Rapiation tHerary has been used in the man- 
agement of ocular tumors since 1929; however, 
a number of issues remain unresolved.’* We 
have treated more than 600 patients with either 
helium ion charged particles or iodine 125 
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brachytherapy. Treatment failed in less than 
5% of the patients, and more than 90% of the 
eyes have been retained.** Ocular irradiation 
has a number of complications.’* Char and 
associates** have reported that approximately 
10% of the patients have developed radiation- 
induced optic neuropathy. The tumors were 
almost always those located within 3 mm of the 
optic nerve. The distance from the posterior 
edge of the tumor to the optic nerve averaged 
approximately 2 mm, and the average latency to 
diagnosis of optic neuropathy was 12 months. 

Diagnosis of radiation optic neuropathy can 
sometimes be difficult. We examined in a 
masked manner the accuracy of B-scan ultra- 
sonography in the establishment of this diagno- 
sis. 


Patients and Methods 


All patients were examined in the Ocular 
Oncology Unit at the University of California, 
San Francisco, between 1981 and 1988. Com- 
plete ocular examinations were performed, and 
the diagnosis of a uveal melanoma was made on 
the basis of a number of studies using noninva- 
sive techniques. No patient had evidence of 
optic neuropathy before therapy. 

The criteria for the patients studied were as 
follows: melanoma of the choroid; evidence of 
optic neuropathy after irradiation based on 
ophthalmoscopy, fundus photography, or fluo- 
rescein angiography; B-scan ultrasonography 
obtained within one week of the development 
of optic neuropathy; and two years or more of 
observation after irradiation. 

The localization procedure and details of 
treatments have been previously described.” 
Patients received between 50 and 80 gray 
equivalents (GyE) of helium ion external beam 
or iodine 125 brachytherapy. Helium ion thera- 
py was performed in five outpatient fractions 
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over an eight- to 11-day period. Iodine 125 
brachytherapy was performed by suturing a 
radioactive plaque onto the sclera in an area 
adjacent to the choroidal melanoma, usually 
for a period of approximately four days, to 
achieve a dose of 70 or 80 Gy to the tumor apex. 

All patients were examined at six weeks and 
every three to four months with standard clini- 
cal tests, ultrasonography, fundus photogra- 
phy, and fluorescein angiography. 

Ophthalmoscopic signs of acute radiation op- 
tic neuropathy included disk swelling, peripap- 
illary hard exudates, hemorrhages, and cotton- 
wool spots (Fig. 1). This progressed usually to 
early optic atrophy within three months. The 
vascular changes regressed, and the nerve fiber 
layer and the nerve began to whiten. 

We analyzed the ultrasound patterns of 15 
patients who developed clinical findings con- 
sistent with the diagnosis of radiation optic 
neuropathy. The posttreatment retrobulbar op- 
tic nerve ultrasound pattern was compared to 
the pretreatment pattern in a masked fashion. 
Each ultrasound examination was performed 
by a single technician, and we used the conven- 
tional anteroposterior B-scan ultrasound image 
through the cornea, lens, and optic nerve. Each 
study was performed at the same gain settings. 
The ultrasound diagnosis of radiation optic 
neuropathy was based on serial enlargement of 
the optic nerve shadow. 

Verification of optic nerve shadow enlarge- 
ment by B-scan ultrasonography was accom- 
plished by planimetry using a digitizer. This 
technique allowed quantification of the area 
subtended by the optic nerve pattern. The area 





Fig. 1 (Lovato and associates). Irradiated macular 
melanoma with optic neuropathy. 





Fig. 2 (Lovato and associates). Left, Retrobulbar 
optic nerve shadow in an eye before irradiation. 
Right, Enlargement of retrobulbar optic nerve. The 
increased area is indicated by hatching. 


of the retrobulbar optic nerve shadow between 
the retina and a distance 2 cm posterior to the 
retina was included in this measurement, as 
shown schematically in Figure 2. Statistical 
comparisons were performed with the Wilcox- 
on signed rank test.” 


Results 


Patient and ultrasound characteristics are 
listed in the Table. Ultrasonographic as well as 
fluorescein and photographic data were ob- 
tained within one week of the initial examina- 
tion for apparent optic neuropathy. Results of 
fundus photography and fluorescein angiogra- 
phy confirmed the presence of optic neuropathy 
in 13 patients. In two cases where optic nerve 
enlargement by ultrasound could not be docu- 
mented, fundus photography and fluorescein 
angiography also disclosed that the optic neu- 
ropathy had progressed to an atrophic stage. 
All patients had a history of a dramatic visual 
loss; two patients without enlargement of the 
optic nerve had noted diminished vision for 
approximately three months. The mean change 
in retrobulbar optic nerve area from pretreat- 
ment to the time of clinical diagnosis after 
irradiation was 0.199 cm’ (range, 0.119 to 0.491 
cm’; standard deviation, + 0.182 cm’). The 
difference was statistically significant (P < 
.004) by using the Wilcoxon signed rank test. 


Discussion 


Stallard’ first described radiation optic neu- 
ropathy in the fundi of patients with retinal 
capillary hemangiomas and retinoblastomas af- 
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ULTRASOUND DATA ON PATIENTS WITH RADIATION OPTIC NEUROPATHY 


LARGEST TUMOR ULTRASOUND 
PATIENT DIAMETER HEIGHT 
NO. RADIOTHERAPY* (MM) (MM) 
1 H 9.00 6.13 
2 H 6.00 3.45 
3 H 9.00 4.50 
4 | 6.00 3.06 
5 H 18.00 7.47 
6 H 9.00 4.76 
7 H 9.00 5.36 
8 | 9.00 7.28 
9 H 9.00 9.00 
10 H 12.00 10.53 
11 | 9.00 6.32 
12 | 14.00 6.70 
13 | 9.00 5.36 
14 H 13.00 5.75 
15 | 7.50 4.79 


RETROBULBAR OPTIC NERVE AREA 


DISTANCE TO TIME TO 
NERVE PRETREATMENT POSTTREATMENT ONSET DOSE 
(MM) MEASURE (CM?) MEASURE (CM?) (MOS) (GY) 
0.00 0.494 0.780 5.8 70 
0.00 0.293 0.563 8.5 80 
2.00 0.521 0.989 15.7 80 
0.00 0.846 1.051 12.9 50 
2.50 0.240 0.531 15.8 50 
0.00 0.850 0.942 14.3 50 
4.00 0.530 0.018 14.3 70 
0.00 0.163 0.400 15.7 80 
0.00 0.387 0.638 T17 70 
3.00 0.540 0.557 15.0 78 
2.00 0.470 0.537 10.2 71 
7.50 0.450 0.635 15 70 
0.80 0.454 0.335 10.0 75 
0.50 0.333 0.686 29.5 70 
0.00 0.320 0.209 20.0 70 





*H indicates helium ion therapy, and | indicates iodine 125 brachytherapy. 


ter radon seed implantation in 1933. Radiation 
optic neuropathy involving the anterior optic 
nerve is characterized by hyperemic disk swell- 
ing, often accompanied by peripapillary hem- 
orrhages, hard exudates, and subretinal fluid. 
Areas of capillary nonperfusion overlying the 
optic nerve head and within the retina are 
usually observed on fluorescein angiography.’ 
Usually there was rapid evolution, within three 
months vascular changes were no longer appar- 
ent clinically, and early optic atrophy was 
noted. 

The presumed mechanism of injury is radia- 
tion-induced vascular damage. Ross, Rosen- 
berg, and Friedman’ studied eyes that had been 
irradiated with 60 Gy of cobalt-60 plaque radio- 
therapy for orbital epidermoid carcinoma. The 
optic nerve in these patients disclosed large 
areas of necrosis with round cell infiltrate, oc- 
casionally polymorphonuclear infiltrate, and a 
reactive astrocytosis. Vessels within the optic 
nerve showed a variety of histopathologic 
changes, which included proliferation of the 
endothelial cells and thickening of the vessel 
walls with fibrinoid necrosis. Several vessels 
showed narrowed or obliterated lumens.‘ Simi- 
lar data have been reported by Atkinson, Allen, 
and Gordon’ and Sheline, Wara, and Smith.’ 

Latency periods from radiotherapy to the 
clinical detection of radiation-induced optic 


neuropathy appear to be about one year. These 
findings are similar to those of Brown and 
associates, who noted radiation optic neuropa- 
thy in patients with uveal melanomas treated 
with cobalt-60 plaques. They noted optic nerve 
damage with 120 Gy of cobalt-60 brachythera- 
py as compared with 55 Gy of photon irradia- 
tion.’ 

Coleman and Carroll” described B-scan ul- 
trasonographic changes in 24 patients with 
nonradiation-induced optic neuropathy. B-scan 
ultrasonography demonstrated optic nerve ab- 
normalities in all but one patient with acute 
optic neuropathy. The changes identified var- 
ied from faint reduplication of the optic nerve 
outline to marked doubling of the nerve echo 
pattern with shadowing in the region of the 
fascia and enlargement of the extraocular mus- 
cle outline.” 

In our patients, acute radiation optic neurop- 
athy was identified correctly in 13 of 15 patients 
by using B-scan ultrasonography, and enlarge- 
ment of the retrobulbar optic nerve shadow was 
the most common abnormality noted. The dig- 
ital analyzer confirmed enlargement of the op- 
tic nerve shadow area in 13 of 15 patients. In 
the two exceptions, failure to document en- 
largement of the retrobulbar optic nerve was in 
agreement with results of fundus photography 
and fluorescein angiography. In these patients 
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the disease had probably evolved to the atroph- 
ic stage. 

The incidence of radiation optic neuropathy 
will probably increase as these radiation mo- 
dalities are used more frequently for posterior 
pole uveal melanomas, especially in cases in 
which the optic nerve cannot be shielded be- 
cause of either tumor proximity or increased 
tumor thickness. 

The diagnosis of acute radiation-induced op- 
tic neuropathy can usually be made by direct 
clinical examination. In atypical cases, ad- 
ditional diagnostic techniques such as ultrason- 
ography can help confirm the diagnosis. Al- 
though these data are statistically significant, 
there are a number of caveats. In the immediate 
postoperative period transient enlargement of 
the optic nerve shadow could develop from 
surgical trauma or edema, although we have 
not observed this occurrence. We have not ob- 
served late optic nerve enlargement as a surgi- 
cal irradiation sequela in the absence of acute 
optic neuropathy. Ten patients were studied 
who had peripapillary tumors, good vision, and 
no evidence of optic nerve enlargement (un- 
published data); no ultrasonic evidence of optic 
nerve abnormalities were found. Rarely extra- 
ocular extension or tumor regrowth could mim- 
ic the ultrasound pattern we observed, al- 
though there is usually obvious intraocular 
tumor regrowth in such patients. Technical 
problems could also limit the utility of this 
technique. Correct probe orientation, standard- 
ized gain settings, and uniform planimetry cri- 
teria are necessary to ensure reproducible re- 
sults. 
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OPHTHALMIC MINIATURE 
Barbara Berowne turned her remarkable violet-blue eyes on Dalgliesh 
and he was for a second disconcerted. After the first fleeting glimmer of 
curiosity the glance was deadened, almost lifeless, as if he were looking 
into coloured contact lenses. Perhaps after a lifetime of seeing the effect of 
her gaze she no longer needed to animate it with any expression other than 


a casual interest. 


P. D. James, A Taste For Death 


New York, Alfred A. Knopf, 1986, pp. 105-106 





Histologic Study of Eyes With Transsclerally Sutured 


Posterior Chamber Intraocular Lenses 





Anthony J. Lubniewski, M.D., Edward J. Holland, M.D., Woodford S. Van Meter, M.D., 
Diane Gussler, M.D., Joseph Parelman, M.D., and Morton E. Smith, M.D. 


We studied the postmortem histologic 
characteristics of two eyes that had undergone 
penetrating keratoplasty and transscleral su- 
turing of a posterior chamber intraocular lens 
for bullous keratopathy. The eyes were stud- 
ied three days postoperatively in a 79-year-old 
man with pseudophakia and six months post- 
operatively in an 83-year-old man with apha- 
kia. We also removed a posterior chamber 
intraocular lens in a 73-year-old woman who 
had an epithelial downgrowth three months 
postoperatively. In the first two cases, only 
one of four haptics was successfully posi- 
tioned in the sulcus. Histologic study dis- 
closed a thin fibrous capsule surrounding the 
haptics at their attachment site, no inflamma- 
tion around the transscleral portion of the 
suture, and exposure of a suture tip externally. 
In the third case, the intraocular lens fell back 
into the vitreous cavity after the fixation su- 
tures were cut externally at the time of surgi- 
cal removal. Stability of the lens in all three 
cases was primarily a result of intact trans- 
scleral sutures and not fibrous encapsulation 
or ciliary sulcus placement of haptics. 


In THE EVENT of a disrupted posterior capsule, 
transsclerally sutured posterior chamber intra- 
ocular lenses are an alternative to the place- 
ment of an anterior chamber intraocular lens or 
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an iris sutured posterior chamber lens.’* Histo- 
logic studies of posterior chamber intraocular 
lenses indicate that they are relatively well 
tolerated in the eye, particularly when com- 
pared to anterior chamber lenses.’”'' However, 
posterior chamber lenses have been shown to 
activate complement in vitro.” Clinically, 
erosion of haptics into the ciliary body with 
associated inflammation, fibrosis, and glauco- 
ma can occur.” 

Postmortem and histologic examination of 
four eyes with iris sutured posterior chamber 
intraocular lenses has been reported.” Only 
one of eight haptics was placed successfully in 
the ciliary sulcus as intended. No fibrosis of 
haptics to the ciliary body was noted. Only one 
patient had a small focal infiltrate of chronic 
inflammatory cells in the ciliary body stroma 
adjacent to the lens haptic. Stability of the iris 
sutured posterior chamber lens was derived 
primarily from the optic attachment to the iris 
by sutures and to a lesser extent by haptic 
placement. 

Transsclerally sutured lenses are stabilized 
by the fixation sutures and the presumed place- 
ment of haptics in the ciliary sulcus. Numerous 
techniques have been described to increase the 
chance of correct positioning, although no sur- 
gical technique guarantees sulcus placement of 
the haptic. There is limited clinical experience 
with transscleral suture removal. Johnson’ ob- 
served no lens dislocation in five cases in which 
all transscleral sutures were removed three to 
four months postoperatively. Heilskov and as- 
sociates’® documented delayed lens dislocation 
after transscleral suture removal. The contribu- 
tion in these cases from residual capsular flaps, 
haptic placement in the sulcus, or fibrosis into 
the ciliary body is unknown, since direct exami- 
nation of haptic attachment was impossible. We 
studied the postmortem and histologic char- 
acteristics of two eyes with transsclerally su- 
tured posterior chamber lenses and removed 
one such lens surgically. 
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Case Reports 


Case 1 

A 79-year-old man with pseudophakic bul- 
lous keratopathy in the left eye underwent a 
penetrating keratoplasty, anterior vitrectomy, 
removal of an anterior chamber lens, and place- 
ment of a transsclerally sutured posterior 
chamber intraocular lens on Jan. 25, 1989 with 
local anesthesia. Limbal conjunctival peri- 
tectomies and partial-thickness scleral flaps 
were prepared at the 8 o’clock and 2 o'clock 
meridians. A large Flieringa ring was attached. 

A posterior chamber lens with a 7.0-mm 
polymethylmethacrylate optic and 14.0-mm 
angled blue polypropylene modified C-loops 
was used. A single-armed polypropylene su- 
ture on CIF-4 needles was tied 2.0 mm proximal 
to the haptic tips and set aside. An 8.0-mm 
donor cornea was prepared, and a 7.5-mm 
host button was removed. An anterior chamber 
lens removal and anterior vitrectomy were 
completed. 

Transscleral sutures were passed behind the 
iris and through ciliary sulcus ab externo 1.0 
mm posterior to the surgical corneoscleral lim- 
bus. Each lens haptic was inserted while pull- 
ing up on the fixation suture. The suture was 
passed through partial-thickness sclera, tied to 
itself, and cut short. The scleral flaps were 
placed over the suture ends closed with 10-0 
nylon sutures under conjunctival flaps. The 
graft was sewn into place with 10-0 nylon 
sutures. 

On the first postoperative day visual acuity 
was counting fingers. The fixation sutures were 
well covered. The graft was clear with mild 
striae and no epithelial defect. The anterior 
chamber had mild cell and flare, and the pupil 
was round. The lens was in good position. 
Topical prednisolone acetate 1% and gentami- 
cin 0.3% were started. The patient died sudden- 
ly three days after the operation from a pre- 
sumed pulmonary embolus. The right globe 
was obtained four hours post mortem for histo- 
logic examination. 


Case 2 

An 83-year-old man had undergone an intra- 
capsular cataract extraction in the left eye in 
1980. He developed aphakic bullous keratop- 
athy and a dense corneal scar in the left eye. 
Visual acuity decreased to hand motions, 
which was consistent with direct ophthalmo- 
scopic examination. In the right eye, visual 
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acuity improved to 20/70 after extracapsular 
cataract extraction and intraocular lens implant 
in 1985. Visual acuity decreased gradually to 
counting fingers in the right eye over the next 
three years as a result of age-related macular 
degeneration. 

The patient underwent a penetrating kerato- 
plasty, anterior vitrectomy, and a transsclerally 
sutured posterior chamber lens in the left eye 
on Nov. 21, 1988. With local anesthesia, limbal 
conjunctival peritectomies were made at the 8 
o’clock and 2 o’clock meridians. A large Flier- 
inga ring was sutured onto the globe. A Bech- 
ert-style, polymethylmethacrylate posterior 
chamber intraocular lens with a 7.0-mm optic 
and 14.0-mm diameter was selected for trans- 
scleral fixation. Each haptic had a positioning 
hole at its distal end and a notch at the 12 
o'clock and 6 o’clock meridians. A 10-0 poly- 
propylene suture on a CIF-4 needle was pre- 
placed between the positioning hole and notch 
of each haptic. An 8.5-mm donor cornea and an 
8.0-mm host were trephined, and an anterior 
vitrectomy was performed. 

Each suture was passed through the pupil 
and carefully advanced, tenting up the iris at 
0.5-mm intervals as the needle tip approached 
the ciliary sulcus. When no movement of iris 
was noted, the needle was passed through the 
sclera and exited approximately 2.0 mm behind 
the surgical corneoscleral limbus. The lens was 
inserted, and each haptic was guided toward 
the ciliary sulcus as the transscleral suture was 
pulled up. The suture was passed through par- 
tial-thickness sclera, tied to itself, and cut 
short. The conjunctival flaps were pulled over 
the knots and sutured into place. The donor 
cornea was sutured with interrupted and run- 
ning 10-0 nylon sutures. 

Visual acuity was counting fingers on the first 
postoperative day. The polypropylene sutures 
were well covered. The graft was clear with 
moderate striae and no epithelial defects. The 
anterior chamber had moderate cell and flare. 
The iris remained unchanged with a large supe- 
rior sector iridectomy. The intraocular lens was 
in good position. Prednisolone acetate 1% and 
tobramycin 0.3% were started. At four weeks 
postoperatively, visual acuity remained count- 
ing fingers. The fundus had diffuse macular 
pigmentary changes. The graft cleared and the 
anterior chamber quieted. The lens remained in 
position with the sutures covered by conjuncti- 
val flaps. Three months postoperatively, a large 
squamous cell carcinoma of the tongue with 
metastases to regional lymph nodes was dis- 
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covered. The patient died on May 10, 1989, six 
months after the operation. The left globe was 
obtained two hours post mortem for histologic 
examination. 


Case 3 

A 73-year-old woman underwent a penetrat- 
ing keratoplasty, anterior chamber reconstruc- 
tion with anterior chamber intraocular lens 
removal, anterior vitrectomy, and placement of 
a transsclerally sutured posterior chamber in- 
traocular lens in the left eye on July 14, 1988. 
Three days postoperatively a leak around the 
host side of an interrupted 10-0 nylon suture at 
the 12 o’clock meridian was noted. The anterior 
chamber remained well formed. This leak was 
observed and sealed spontaneously. Three 
months postoperatively, the patient developed 
progressive glaucoma that became unrespon- 
sive to maximal medical therapy. The patient 
underwent two treatments with cyclocryothera- 
py and was referred to one of us (E.J.H.) for 
control of continued high intraocular pres- 
sures. 

When examined nine months postopera- 
tively, visual acuity was 20/200. Results of a 
slit-lamp examination disclosed moderate dif- 
fuse injection of the conjunctiva. Loops of 10-0 
polypropylene were seen beneath conjunctival 
flaps, 2.0 mm posterior to the surgical corneo- 
scleral limbus at the 3 o’clock and 9 o’clock 
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meridians. The graft was thin and clear with an 
endothelial line noted between the 11 o'clock 
and 3 o'clock meridians, which extended 1 mm 
onto the graft. The anterior chamber had mild 
cell and flare. Scattered peripheral anterior syn- 
echiae were noted. The intraocular lens was in 
good position. Intraocular pressure was 35 mm 
Hg. Argon laser applied to the iris surface 
confirmed the presence of a membrane. The 
clinical diagnosis of epithelial downgrowth was 
made. 

In March 1988, the patient underwent an 
8.5-mm penetrating keratoplasty and removal 
of a Youen’s-style, polymethylmethacrylate 
posterior chamber intraocular lens with a 7.0- 
mm optic and a 14.0-mm diameter. A partial 
iridectomy and cryotherapy to the peripheral 
cornea and the angle were also performed. At 
the time of surgery the polypropylene suture 
loops were cut externally, and the lens was 
noted to fall back immediately into the vitreous 
cavity. Tying forceps were used to retrieve the 
lens. On gross examination, no fibrous tissue 
was noted on either haptic or suture. The pa- 
tient had persistent increased intraocular pres- 
sures and regrowth of an epithelial sheet over 
the cornea and residual iris. Despite repeat 
penetrating keratoplasty, total iridectomy, pe- 
ripheral cryotherapy, and endolaser to the cili- 
ary body, the patient had persistent epithelial 
downgrowth, increased intraocular pressures, 
and subsequently developed phthisis. 








Fig. 1 (Lubniewski and associates). Case 1. Left, The eye from behind a three-piece modified C-loop posterior 
chamber intraocular lens. The haptics were oriented in the 8 o’clock to 2 o’clock axis at the time of surgery 
(arrows). The 8 o’clock haptic is positioned in the sulcus and is obscured by lens cortical remnants. The tip of the 
2 o'clock haptic is suspended 2.0 mm posterior to the sulcus. Both sutures have been passed through the ciliary 
sulcus. Suture attachment to haptics is illustrated by white arrows (X 6.1). Right, Magnified view of the 2 o'clock 
haptic showing successful sulcus placement of the suture without corresponding haptic placement. Note that the 
suture has been wrapped inadvertently around the haptic during insertion so that it is more proximally attached 
to the haptic than was intended (X 10.9). 
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Fig. 2 (Lubniewski and associates). Case 2. The eye 
from behind a Bechert-style posterior chamber intra- 
ocular lens. A superior sector iridectomy is present. 
The haptics at the 8 o’clock and 2 o’clock meridians 
are attached firmly 1.0 mm posterior to the ciliary 
sulcus (white arrows). Both 10-0 polypropylene su- 
tures are located between the positioning notch and 
the positioning hole at the haptic tip. No gross 
fibrosis is visible around either haptics or sutures six 
months postoperatively (X 8.7). 


Results 


In Case 1, the polypropylene sutures were 
noted externally under partial-thickness scleral 
flaps 1.0 mm posterior to the surgical corneo- 
scleral limbus at the 8 o’clock and 2 o’clock 
meridians. The lens position was examined 
after the globe was opened coronally. The 8 
o'clock haptic was attached to the ciliary sulcus 
by the polypropylene suture. The 2 o'clock 
suture passed through the ciliary sulcus, but 
the tip of the haptic was noted 2.0 mm posterior 
to the ciliary sulcus (Fig. 1, left). The 2 o’clock 
haptic was suspended on the ciliary body by the 


suture, which had been wrapped around the 
distal haptic during insertion (Fig. 1, right). 
Results of histologic examination showed no 
inflammatory infiltrate surrounding the poly- 
propylene suture as it passed through the scle- 
ra. 

On external examination in Case 2, the poly- 
propylene sutures at the 8 o’clock and 2 o’clock 
meridians were 1.9 and 2.2 mm from the surgi- 
cal corneoscleral limbus. After opening the 
globe, each haptic was found securely attached 
approximately 1.0 mm posterior to the ciliary 
sulcus. The sutures were found in their original 
positions between the positioning hole and 
notch on each haptic. There was no gross fibro- 
sis surrounding the haptic, suture, or adjacent 
ciliary body. No distortion of the globe or iris 
was noted. A superior sector iridectomy was 
present (Fig. 2). Results of a histologic examina- 
tion of the section through the 8 o’clock haptic 
disclosed a thin fibrous capsule outlining where 
the haptic, which had dissolved during routine 
histologic processing, had been (Fig. 3, left). No 
acute or chronic inflammatory cells were noted 
around the suture as it passed through a ciliary 
body process (Fig. 3, right) and the sclera. 
Externally, the knot was well covered by con- 
junctiva. A moderate number of chronic non- 
granulomatous inflammatory cells were noted 
in the substantia propria and episclera sur- 
rounding the knot (Fig. 4, left). The tip of the 
polypropylene suture extended above the con- 
junctival surface (Fig. 4, right). 


Discussion 


Increased clinical experience with transscler- 
ally sutured posterior chamber lenses indicates 
they are well tolerated in the eye.**® Our histo- 
logic studies support this conclusion. In our 
first case, no inflammatory cells were seen 
around the transscleral portion of the suture. In 
our second case, no inflammatory cells were 
associated with the suture as it passed through 
the ciliary body and sclera. A delicate fibrous 
capsule surrounded the haptic at its attachment 
site to the ciliary body six months postopera- 
tively. 

Placement of the haptics in the ciliary sulcus 
may provide needed support for transsclerally 
sutured lenses, particularly if the suture is re- 
moved. The transscleral suture loop may be cut 
inadvertently when managing an exposed su- 
ture tip, or their removal may be intended.®”" 
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Fig. 3 (Lubniewski and associates). Case 2. Left, Photomicrograph through the attachment site of the lens 
haptic to the ciliary body at the 8 o’clock meridian. A delicate fibrous capsule (long arrow) outlines the position 
of the polymethylmethacrylate lens haptic that has dissolved during routine histologic preparation. No 
inflammatory cells are seen in adjacent ciliary body processes (short arrow) (X 100). Right, Photomicrograph of 
the transscleral suture (arrow) as it passes through a ciliary body process. There are no inflammatory cells in the 


ciliary body process or adjacent ciliary body (X 100). 


Transsclerally sutured lenses presumed to be 
placed in the sulcus may remain in position 
after removal of all fixation sutures three to four 
months postoperatively.’ Whether residual cap- 
sular flaps, haptic positioning in the sulcus, or 
fibrosis to the ciliary body played any role in 
these cases is unknown, since postmortem and 
histologic specimens were not available for ex- 
amination. Dislocation of a transsclerally su- 
tured lens that had been positioned on anterior 
pars plana has been reported four months after 
removal of one of two fixation sutures.” 
Current surgical techniques do not guarantee 
ciliary sulcus placement of the haptic. In the 
histologic study of iris sutured lenses of Apple 





and associates,” seven of eight haptics were 
found posterior to the ciliary sulcus despite the 
clinical impression that they had been placed 
there. Our findings with transsclerally sutured 
lenses show that all three operating surgeons 
did not assess accurately the final location of 
the suture or haptics. In the first case, both 
fixation sutures were passed through the ciliary 
sulcus, although only one haptic was correctly 
positioned there. In the second case, both su- 
tures were found 1.0 mm posterior to the ciliary 
sulcus and exited externally 2.0 mm posterior to 
the surgical corneoscleral limbus. Duffey and 
associates” have shown in work with cadaver 
eyes that sutures should be placed 0.83 mm 





Fig. 4 (Lubniewski and associates). Case 2. Left, Photomicrograph of the external suture shows the knot has 
been well covered by conjunctiva. A moderate number of chronic nongranulomatous inflammatory cells are seen 
in the substantia propria and episclera surrounding the suture (arrow) (X100). Right, The tip of the 
polypropylene suture (arrow) extends through the conjunctiva onto the surface (x 100). 
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vertically and 0.46 mm horizontally behind the 
surgical corneoscleral limbus to improve the 
chance of sulcus placement. In our third case, 
the intraocular lens fell back after removal of 
the transscleral sutures, presumably because 
the haptics were not supported by sulcus place- 
ment of haptics, fibrosis of haptics to ciliary 
body, or residual capsular flaps. Since there is 
no surgical technique to guarantee the haptic 
placement into the sulcus, we recommend leav- 
ing the transscleral suture in place to ensure 
lens stability. 

Suture erosion to the conjunctival surface 
results in a potential route for epithelial down- 
growth or infection. In our first two cases, no 
epithelial ingrowth was noted along the scleral 
suture track on histologic examination. In our 
third case, the clinically diagnosed epithelial 
downgrowth extending between the 11 o'clock 
and 3 o’clock meridians most likely resulted 
from an interrupted nylon suture leak at the 12 
o’clock meridian. The transscleral sutures were 
at the 3 o’clock and 9 o’clock meridians, away 
from the area of downgrowth. Two cases of 
endophthalmitis have been reported with 
transsclerally sutured posterior chamber lens- 
es.'°!® In one case, a 9-0 polypropylene suture 
knot had eroded through a partial-thickness 
scleral flap and overlying conjunctiva six years 
postoperatively. In the other case, a 9-0 poly- 
propylene suture knot eroded through a con- 
junctival flap five months postoperatively.’ 

Erosion of 10-0 polypropylene knots, loops, 
and suture tips through both scleral and con- 
junctival flaps can occur at any time postopera- 
tively’ and has been seen by us in our clinical 
practices. In our second case, the knot was well 
covered at the three-month visit, but a suture 
tip was found to be exposed on postmortem 
examination six months postoperatively. Care- 
ful postoperative examination and removal of 
exposed suture tips by cautery may prevent this 
potential route for epithelial cells or infection. 
We have not removed any transscleral sutures 
for treating persistently exposed sutures. We 
prefer revising the conjunctival flap with place- 
ment of donor sclera over the exposed suture. 

Strategies used at the time of surgery to 
minimize the chance of suture exposure include 
covering the sutures with conjunctival or scler- 
al flaps. Techniques that may further reduce the 
risk of erosion of the fixation suture include 
tunneling the suture posteriorly in episclera 
before tying.’ Cutting suture ends close to the 
knot may still leave suture barbs that can pro- 
trude. Application of a variable temperature 


cautery on the lowest setting at the time of 
surgery has been successful in melting suture 
tips down to the knot, which is then covered by 
conjunctiva (Richard L. Lindstrom, M.D., oral 
communication, October 1989). We currently 
place sutures 0.75 mm posterior to surgical 
corneoscleral limbus under a 3.0-mm triangu- 
lar partial-thickness scleral flap. The suture is 
tied to itself with the small loop and the suture 
end with the needle tunneled 2.0 to 3.0 mm 
posteriorly through the partial-thickness scle- 
ra, then cut flush with the surface as it exits the 
sclera. 

The technique of transsclerally sutured pos- 
terior intraocular lenses continues to evolve. 
Our findings demonstrate that lens stability 
was derived primarily from the transscleral 
suture and not fibrous encapsulation, ciliary 
sulcus placement of lens haptics, or residual 
capsular flaps. Haptic positioning in the ciliary 
sulcus can be important for lens stability, al- 
though current techniques do not guarantee 
correct placement. Leaving transscleral sutures 
in place and surgical and postoperative efforts 
to minimize surface erosion of the suture tips 
are recommended. Transscleral fixation of lens- 
es provides one of the best alternatives avail- 
able to rehabilitate eyes with extensive anterior 
synechiae or loss of iris tissue in patients who 
are contact lens—intolerant. It can also be useful 
during intraocular lens exchange or secondary 
lens implant with or without penetrating kera- 
toplasty. As clinical experience increases, the 
safety and efficacy of this procedure compared 
to iris sutured posterior lenses or flexible open- 
looped anterior chamber lens implants will 
become more clear. 
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OPHTHALMIC MINIATURE 
He stared, he snapped his fingers, his brow wrinkled deeply under the 
pushed-up glasses and the glasses fell down astride the flat bridge of his 
nose. They were odd glasses that in the sunlight refracted and divided the 
eyes behind them so that for an instant he looked as multiple-eyed as a 
horsefly. His mouth opened, and sure enough, there was the old wart on the 
end of his tongue. It pulled in and hid behind his lower teeth, it crept out 


again and lay slyly between his lips. 


Wallace Stegner, Angle of Repose 


New York, Fawcett Crest, 1972, p. 63 


Reversible Visual Loss Caused by Fibrous Dysplasia 


Joseph S. Weisman, M.D., Major, U.S.A.F., M.C., Robert S. Hepler, M.D., 
and Harry V. Vinters, M.D. 


Fibrous dysplasia is a developmental anom- 
aly of bone, often affecting the facial bones. 
We treated a patient who had fibrous dyspla- 
sia involving the right maxillary and sphe- 
noid bones. The patient had a sudden loss of 
visual acuity to R.E.: counting fingers. Visual 
fields demonstrated a central scotoma, and 
retrobulbar neuritis was diagnosed. When vi- 
sion failed to improve spontaneously, howev- 
er, radiologic studies were performed. These 
showed compromise of the optic canal by bony 
proliferation and an apparent mucocele at the 
orbital apex. Surgical exploration disclosed 
fibrous dysplastic bone and a cystic structure 
overlying the optic nerve. Successful surgical 
excision of the cyst and debulking of the 
fibrous dysplasia resulted in visual acuity 
returning to R.E.: 20/25. 


Fisrous pyspiasia is an abnormal develop- 
ment of bony tissue, which results in fibrous 
tissue proliferation and imperfect osteogenesis. 
This may produce facial deformity and asym- 
metry. Rarely, the abnormal bony proliferation 
may cause compression of adjacent structures 
with compromise of normal function. We treat- 
ed a patient in whom fibrous dysplasia involv- 
ing the sphenoid bone with a secondary muco- 
cele resulted in compressive atrophy of the 
optic nerve at the orbital apex, which produced 
visual loss. 
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Case Report 


A 29-year-old woman had right-sided fibrous 
dysplasia, which caused marked facial asymme- 
try. In 1982 the patient underwent removal of 
the floor of the right orbit as part of a procedure 
intended to improve cosmesis. Visual acuity 
remained R.E.: 20/20 after the operation. In 
March 1985, the patient had a sudden, severe, 
right-sided headache, retrobulbar in location. 
There was pain on versions to the right and 
decrease in visual acuity to R.E.: counting fin- 
gers. A moderate relative afferent pupillary 
defect was noted on the affected side with a 
normal disk appearance. Goldmann visual field 
testing showed a dense central scotoma involv- 
ing the central 20 degrees of vision in the right 
eye, with a normal field of vision in the left eye. 
A computed tomographic scan of the orbits 
showed extensive changes of fibrous dysplasia 
involving the right maxillary, ethmoid, and 
sphenoid bones. Asymmetry in the orbits with 
a 2-mm proptosis of the right globe was seen. 
No bony encroachment of the optic nerve was 
demonstrated. Retrobulbar neuritis was diag- 
nosed, and the patient was given prednisone. 
Two months later, visual acuity had returned to 
R.E.: 20/20, with resolution of the afferent 
pupillary defect. 

Over the ensuing two years, the patient did 
well without any other focal neurologic signs or 
symptoms. In June 1987, the patient again had 
an aching pain over the right temporal fossa 
associated with pain upon horizontal ductions 
of the right eye. One day after the onset of 
symptoms, she noted dimming of central vision 
in her right eye associated with poor color 
perception. Visual acuity deteriorated rapidly 
over the next 24 hours, so that the patient could 
only distinguish shapes but no detail or color 
with the right eye. Visual acuity was R.E.: 
counting fingers associated with an afferent 
pupillary defect. Generalized enlargement of 
the right side of the face was noted with propto- 
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Fig. 1 (Weisman, Hepler, and Vinters). Preopera- 
tive visual field of the right eye demonstrating large 
central scotoma. 


sis and exophthalmometry readings of R.E.: 
21.5 and L.E.: 19.5. The appearance of both 
optic disks was normal. Visual fields document- 
ed a central scotoma in the right eye involving 
the central 20 degrees with a markedly reduced 
sensitivity of all surrounding isopters (Fig. 1). 
We believed that this represented a recurrence 
of the retrobulbar neuritis, and the patient was 
treated with prednisone, 60 mg per day. Over 
the ensuing three weeks, however, visual acuity 
did not improve. A repeat computed tomo- 
graphic scan showed extension of the fibrous 
dysplasia involving the sphenoid bone. This 
dysplastic bone appeared to fill the right optic 
canal, and a cystic structure originating from 
the sphenoid sinus, which probably represent- 
ed a mucocele, was noted at the orbital apex 
(Fig. 2). A magnetic resonance image confirmed 
the extensive compromise of the right optic 
canal. Because of these findings, neurosurgical 
consultation was obtained. Computed tomog- 
raphy and magnetic resonance imaging findings 
were considered highly suggestive of compres- 
sion of the right optic nerve within the optic 
canal, most likely caused by involvement of the 
lesser wing of the sphenoid bone by fibrous 
dysplasia. The patient elected to undergo neu- 
rosurgical exploration. 

In July 1987, a right frontotemporal cranioto- 
my was performed. Bone was significantly over- 
grown in the temporal region, particularly in 





tó ‘ Ai N Er 
Fig. 2 (Weisman, Hepler, and Vinters). Axial com- 
puted tomographic scan of head showing fibrous 
dysplastic bone obliterating the right optic canal and 
a cystic lesion in the area of the right orbital apex. 


the right sphenoid wing. A rongeur was used to 
remove this bony overgrowth. Material sent for 
permanent sections confirmed the diagnosis of 
fibrous dysplasia (Figs. 3 and 4). Dissection was 
extended medially toward the right orbital 
apex, where a cystic space was found to overlie 
the right optic nerve and replace the right 
anterior clinoid process. The dura mater overly- 
ing the right optic nerve was incised. This 
maneuver resulted in direct entry into the cystic 
cavity. The contents of the cystic area consisted 
of a shaggy, brown-green material. The opera- 
ting surgeon believed that this cystic structure 
represented a mucocele. The cystic contents 
were excised completely, and the dural incision 
extended anteriorly along the course of the 
optic nerve. Soft fibrous dysplastic bone 
pressed upon the nerve medially. Abnormal 
bone was removed with a curette to achieve 
decompression of the nerve throughout its or- 
bital course to the point of its entry into the 
dura mater. The lateral and superior borders of 
the right optic nerve were then inspected thor- 
oughly, and no evidence of additional compres- 
sion was found. At the end of the procedure, the 
right optic nerve was believed to be decom- 
pressed completely. The patient tolerated the 
procedure well without complications. 

On the fourth postoperative day, the patient 
noted that her vision had improved, compared 
with her preoperative status. Best-corrected 
visual acuity was R.E.: 20/300. The afferent 
pupillary defect persisted. The ophthalmoscop- 
ic appearance was unchanged. The patient con- 
tinued to do well and was discharged on the 
sixth postoperative day. 
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Re-examination six weeks postoperatively 
demonstrated improvement of visual acuity to 
R.E.: 20/25". A trace afferent pupillary defect 
persisted, and mild temporal pallor was seen in 
the optic nerve head. Repeat visual fields dem- 
onstrated complete resolution of the central 
scotoma (Fig. 5). 

In June 1990, the patient had sudden right 
periorbital pain and visual loss. Computed to- 
mographic scans demonstrated recurrence of 
mucocele compressing the right optic nerve. An 
emergency craniotomy confirmed the scan 





Fig. 3 (Weisman, Hepler, 
and Vinters). Sections of the 
surgically resected material 
photographed at low (top) 
and high (bottom) magnifica- 
tion show large amounts of 
fibrous connective tissue 
separating islands of woven 
bone (arrows). Cells within 
the fibrous component show 
uniform nuclei without mi- 
totic figures (bottom). The 
bone shows prominent osteo- 
cytes but scant osteoblast or 
osteoclast activity (hematox- 
ylin and eosin; top, X 76; bot- 
tom, X 190). 


findings, and the mucocele was evacuated. The 
patient noted immediate restoration of nearly 
all of her vision one day after the craniotomy. 


Discussion 


Fibrous dysplasia is a developmental abnor- 
mality of bone in which normal bone is re- 
placed gradually by fibrous tissue. This process 
occurs primarily during childhood, although 


Vol. 110, No. 3 


Visual Loss and Fibrous Dysplasia 


247 











progression may continue into adulthood. 
Chen and Fairholm’ reported that fibrous dys- 
plasia may progress during adult life, and that 
optic nerve function may be impaired if the 
orbital sphenoid bone is involved. In 1984, 
Sevel and associates* reported a case in which 
sudden enlargement of an area of fibrous dys- 
plasia caused by a hemorrhage in its substance 


Fig. 4 (Weisman, Hepler, 
and Vinters). Sections of sur- 
gical specimen viewed under 
polarized light show disorga- 
nized nature of the coarse 
woven bone (top), compared 
with the organized pattern 
identified in an adjacent nor- 
mal fragment of bone (bot- 
tom) (hematoxylin and eosin, 
x 76). 


resulted in compression of the optic nerve and 
consequent reduction of visual acuity to light 
perception. In their patient, surgical removal of 
the tumor mass enabled return of visual acuity 
to 20/20”. Donoso, Magargal, and Eiferman’ 
described a 13-year-old girl in whom constric- 
tion of the optic canal caused by fibrous dyspla- 
sia of the lesser wing of the sphenoid accounted 
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Fig. 5 (Weisman, Hepler, and Vinters). Visual field 
of the right eye six weeks postoperatively showing 
resolution of the central scotoma. 


for optic atrophy with visual acuity of 20/80. In 
this patient, decompression failed to improve 
vision; however, marked pallor of the nerve had 
been noted preoperatively. In 1985, Moore, 
Buncic, and Munro’ reported 16 cases of orbito- 
cranial fibrous dysplasia in children. Five of 
these children had radiologic evidence of nar- 
rowing of the optic canal; within this group, 
two developed optic atrophy and visual loss. 

There are two types of fibrous dysplasia: 
monostotic, which involves primarily a single 
bone or contiguous bones; and polyostotic, 
which involves multiple bones at different 
sites.’ Most patients with disease involving the 
orbit have the monostotic form. If the sphenoid 
bone is involved, compromise of the optic canal 
with compressive optic atrophy may result. In 
our patient, fibrous dysplasia involving the 
sphenoid bone led to the development of a 
sphenoidal mucocele. The fibrous dysplasia and 
secondary cyst caused marked narrowing of the 
optic canal with subsequent optic atrophy and 
visual loss. Successful surgical decompression 
led to excellent recovery of vision. 

The radiologic features of fibrous dysplasia 
involving the orbit have been reported.’ On 
plain films, the lesions may be lytic, sclerotic, or 
both. A ground glass appearance has been de- 
scribed in affected areas. These lesions may be 
mistaken for other entities such as en plaque 
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meningioma, Paget’s disease, or bone cyst. 
Computed tomography and magnetic reso- 
nance imaging may be used to differentiate 
these entities and to define more precisely the 
boundaries and extent of involvement of the 
lesion. 

On histopathologic examination, the major 
change is fibrous tissue replacement of the 
medullary centers of bone. Cells sometimes 
arrange concentrically around a zone of devel- 
oping cartilage. Small islands of poorly calci- 
fied bone, as well as irregular trabeculae of 
bone with attached fibrous tissue, may be 
found.’ The term, “immature woven bone,” has 
been used widely by ophthalmologists to de- 
scribe the overall microscopic appearance of 
these specimens. The fibro-osseous prolifera- 
tive tissue is highly vascular and causes exten- 
sive, dispersed, low-flow bleeding when surgi- 
cally excised. The inner surface of bone cortex 
surrounding these areas of fibrous proliferation 
may become eroded as the disease progresses, 
but the outer surface of the cortex remains 
intact. In our patient, two classic histologic 
characteristics of fibrous dysplasia were seen. 
First, there were many fibroblasts with accom- 
panying fibrovascular proliferation between the 
bony lamellae. Additionally there were multi- 
ple pockets of immature, woven bone. 

Several ocular complications have been re- 
ported in association with fibrous dysplasia. 
These include proptosis and secondary expo- 
sure keratitis, restriction of motility with resul- 
tant diplopia, blepharoptosis, epiphora, and 
visual field loss.*” When the orbital maxilla is 
involved, the globe is pushed upward; if the 
orbital roof is involved, as in our patient, hypo- 
globus occurs. If the eye has been displaced for 
many years, a dull aching pain may occur 
around the orbit.’ Involvement of the sphenoid 
bone with fibrous dysplasia may lead to com- 
promise of the optic canal. This process may 
lead physicians to conclude erroneously that a 
meningioma is present; however, the degree of 
facial asymmetry seen with fibrous dysplasia is 
rarely seen with meningiomas. When visual 
loss occurs from compression of the optic 
nerve, surgical decompression should be un- 
dertaken promptly, as some of the atrophic 
changes may be reversible in their early stages. 

The origin of this disease is not clearly under- 
stood. Possibly, it involves a defect in the bone- 
forming mesenchyme.” The disease is usually 
most active during the second and third dec- 
ades, when growth maturation occurs. No cases 
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of malignant transformation of orbital fibrous 
dysplasia have been reported.‘ 


References 


1. Chen, Y. R., and Fairholm, D.: Fronto-orbito- 
sphenoidal fibrous dysplasia. Ann. Plast. Surg. 
15:190, 1985. 

2. Sevel, D., James, H. E., Burns, R., and Jones, 


K. L.: McCune-Albright syndrome (fibrous dyspla- 
sia) associated with an orbital tumor. Ann. Ophthal- 
mol. 16:283, 1984. 

3. Donoso, I. A., Magargal, L. E., and Eiferman, 
R. A.: Fibrous dysplasia of the orbit with optic nerve 
decompression. Ann. Ophthalmol. 14:80, 1982. 

4. Moore, A. T., Buncic, J. R., and Munro, J. R.: 
Fibrous dysplasia of the orbit in childhood. Ophthal- 
mology 92:12, 1985. 

5. Henderson, J. W.: Orbital Tumors, ed. 2. New 
York, Brian C. Decker, 1980, p. 70. 


OPHTHALMIC MINIATURE 

If there ever was a justification for the Bastille, it was the Marquis de 
Sade. But if the crimes which put him there were unusually disgusting (by 
the standards of any century), his living conditions were not. He received 
visits from his long-suffering wife almost weekly and when his eyes 
deteriorated from both reading and writing, oculists came to see him ona 
regular basis. Like others in the “Liberty” tower, he could walk in the 
walled garden courtyard and on the towers. Only when he abused that right 
by shouting cheerful or indignant obscenities to passersby (which he did 
with increasing frequency in 1789) was it curtailed. 


Simon Schama, Citizens 


New York, Alfred Knopf, 1989, pp. 391-392 





Management of Subretinal Foreign Bodies With a 


Cannulated Extrusion Needle 


Brian C. Joondeph, M.D., and Harry W. Flynn, Jr., M.D. 


We treated two patients who had nonmag- 
netic subretinal foreign bodies (metallic pel- 
let and lens nucleus fragment) in the presence 
of a retinal detachment and a distant retinal 
break. After the pars plana vitrectomy, the 
soft, flexible tip of the cannulated extrusion 
needle was used to push the foreign object 
gently away from the posterior pole toward 
the retinal break where it was grasped and 
removed from the eye. This technique for 
subretinal foreign body removal is prefer- 
able to creating a large posterior retinotomy 
overlying the foreign body because of the 
potential risks of further macular trauma, 
hemorrhage, or proliferation of periretinal 
membranes from the retinotomy site. 


Despire RECENT ADVANCES in vitreous micro- 
surgery, the surgical management of posterior 
intraretinal and subretinal foreign bodies re- 
mains difficult.’* Although anteriorly located 
foreign bodies can be removed externally 
through a scleral incision, posteriorly located 
foreign bodies in the subretinal space may re- 
quire a retinotomy over the object to remove it. 
We treated two patients (one with a subretinal 
foreign body in the macula and the other witha 
subretinal lens nucleus fragment adjacent to 
the optic disk) by using a cannulated extrusion 
needle’ that enabled removal of the foreign 
material without creation of a posterior retinot- 
omy. 
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Case Reports 


Case 1 

A 15-year-old boy was shot with a pellet gun 
and sustained a scleral perforation in the left 
eye. A computed tomographic scan disclosed 
the presence of a single intraocular foreign 
body embedded in the posterior wall of the eye 
(Fig. 1). Nine days after primary repair of the 
scleral perforation, visual acuity was L.E.: 3/ 
200. The patient also had an early cataract with 
mild vitreous hemorrhage, a poorly visualized 
foreign body in the posterior pole, and an 
inferior retinal detachment confirmed by echog- 
raphy. 

A pars plana lensectomy and a vitrectomy 
were performed, which showed a 3-mm metal- 
lic foreign body in the subretinal space near the 


PLAIt 


Fig. 1 (joondeph and Flynn). Case 1. Computed 
tomographic scan demonstrating a metallic intraocu- 
lar foreign body embedded in the posterior wall of 
the left eye. 
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Fig. 2 (Joondeph and Flynn). The partially extend- 
ed, soft silicone tip of the cannulated extrusion 
needle is used to push the foreign body gently away 
from the posterior pole toward the retinal break. 


center of the macula. The retina was detached 
in this area, and the detachment extended in- 
feriorly to a linear retinal tear at the inferotem- 
poral equator, where the foreign body presum- 
ably entered the subretinal space. There was 
also a retinal laceration in the temporal periph- 
ery underlying the scleral perforation site. At- 
tempts to reach the pellet through the inferior 
retinal break by using foreign body forceps 
were unsuccessful, and there was a risk of 
further tearing of the retina. Magnetic extrac- 
tion was not possible since the pellet was non- 
magnetic. 

Removal of the pellet was then attempted by 
using the cannulated extrusion needle with the 
soft silicone cannula extended to approximate- 
ly 8 mm beyond the metal shaft. The retina was 
brushed with the soft cannula (Fig. 2), and the 
pellet was pushed toward the inferior retinal 
break where it was eventually grasped with the 
foreign body forceps (Fig. 3) and removed 
through an enlarged pars plana sclerotomy. 
Even though there was pigment disruption in 
the subretinal space caused by pushing the 
pellet along the pigment epithelium, there were 
no subretinal hemorrhages or breaks in the 
overlying retina. A fluid-gas exchange was then 
performed, which drained subretinal fluid in- 
ternally by using the cannulated extrusion nee- 
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Fig. 3 (Jjoondeph and Flynn). The foreign body is 
then grasped with intraocular foreign body forceps 
and removed from the eye. An intraocular magnet 
could also be used if the foreign body is magnetic. 


dle (Fig. 4). Argon laser endophotocoagulation 
was placed around the retinal break (Fig. 5), 
and an encircling scleral buckle was placed at 
the equator. 

Two months after the vitrectomy, the pa- 
tient’s retina remained attached and visual acu- 
ity was L.E.: 20/200 with aphakic correction. 
Mild subretinal fibrosis near the macula has 
developed (Fig. 6). 


Case 2 

A 48-year-old woman with a recurrent retinal 
detachment and proliferative vitreoretinopathy 
Grade C2 (star folds in inferior quadrants) in 
the left eye was found to have a large retinal 
tear at the 6 o’clock meridian posterior to a 
previously placed scleral buckle. During the 
pars plana lensectomy, a substantial portion of 
the lens nucleus fell posteriorly. The nucleus 
entered the subretinal space through the inferi- 
or retinal break and settled adjacent to the 
inferior pole of the optic disk. After completion 
of the vitrectomy and epiretinal membrane re- 
section, the cannulated extrusion needle was 
used to push the nuclear fragment gently away 
from the disk toward the inferior retinal break. 
The nucleus was then aspirated into the lens 
fragmentation needle and removed from the 
eye. A fluid-gas exchange was performed to 
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Fig. 4 (Joondeph and Flynn). A fluid-gas exchange 
is then performed to reattach the retina, draining 
subretinal fluid internally through the pre-existing 
retinal break by using the cannulated extrusion nee- 
dle. 


achieve retinal reattachment, and argon laser 
endophotocoagulation was placed around the 
break. 

Two months postoperatively, the inferior reti- 
na redetached, and repeat pars plana vitrec- 
tomy, epiretinal membrane peeling, fluid-gas 
exchange, and argon laser endophotocoagula- 
tion were performed. After six months of fol- 
low-up from this operation, the retina re- 
mained attached with 20/400 visual acuity in 
the affected eye. 


Discussion 


Slusher, Sarin, and Federman! described an 
approach to the management of intraretinal 
foreign bodies by using pars plana vitrectomy 
and foreign body extraction with intraocular 
forceps through the pars plana. None of their 
cases involved subretinal foreign bodies in the 
posterior pole, as we encountered. Although 
they were able to remove the foreign body in all 
14 cases, they noted a 90% incidence of macu- 
lar pucker, subretinal fibrosis, or proliferative 
vitreoretinopathy postoperatively. 

Creation of a posterior drainage retinotomy 


Fig. 5 (Joondeph and Flynn). Laser endophotocoag- 
ulation is then placed around the retinal break. 


has been associated with proliferation of pre- 
retinal membranes, which causes macular trac- 
tion and recurrent retinal detachment.’ An al- 
ternative method for internal drainage of 
subretinal fluid uses the pre-existing peripheral 
retinal break and a cannulated extrusion nee- 
dle.” The cannulated extrusion needle has an 
extendable 18-mm soft silicone cannula, which 
is also useful in the surgical management of 
giant retinal tears, that can be used to push or 
pull the retina anteriorly to correct posterior 
slippage.” 

The silicone tubing was used to push the 
subretinal foreign body in our cases. The soft- 
ness and flexibility of the needle’s silicone 
tubing allowed delivery of the subretinal for- 
eign body to the pre-existing break without 
causing an additional retinal break in or near 
the macula. This technique has advantages over 
creation of a retinotomy overlying the foreign 
body in the macular region, in that it avoids 
further posterior retinal damage and the poten- 
tial for late cellular proliferation from the reti- 
notomy. 

Lewis and associates’ described nine patients 
with retinal tack intrusion, three of which were 
retained in the subretinal space. In two of the 
three eyes, the tacks were not removed either 
because the retina could be reattached over the 
tacks with good potential vision or because the 
poor visual prognosis did not warrant further 
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Fig. 6 (Joondeph and Flynn). Case 1. Fundus ap- 
pearance two months postoperatively. There is scar- 
ring around the retinal break in the inferotemporal 
quadrant. 


intervention. In the one remaining case, the 
tack was removed with intraocular forceps, al- 
though the technical details were not de- 
scribed. The authors reported that the indica- 
tions for removing subretinal tacks were a 
freely mobile tack under the macula or posteri- 
or pole, which caused retinal pigment epitheli- 
al and photoreceptor disruption and inflamma- 
tion. These indications apply equally well to 
other subretinal foreign bodies, including our 
cases of nonmagnetic pellet and lens nucleus 
fragment. 

A patient with a subretinal lens nucleus after 
successful repair of retinal dialysis by lensecto- 


my and vitrectomy attained improved vision 
even with the nucleus retained in the subretinal 
space.’ Despite this successful case, we believe 
that the inflammation induced by subretinal 
foreign bodies in the posterior pole may cause a 
significant visual loss and that these foreign 
bodies should be removed when possible. 
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OPHTHALMIC MINIATURE 
Stephen Hill had romantic good looks, with very pale skin and lustrous 
raven hair, and with moist brown eyes that offered more sympathy than 
anyone, including himself, could hope to deliver. 
Louis Auchincloss, The Lady of Situations 
New York, Houghton Mifflin, 1990, p. 91 


Needle Revision With and Without 5-Fluorouracil for the 
Treatment of Failed Filtering Blebs 


Robert H. Ewing, M.D., and Robert L. Stamper, M.D. 


Twelve patients with failed or failing filter- 
ing blebs were treated by transconjunctival 
needle revision of the bleb. Seven of these 
received 5-fluorouracil as an adjunct. Intraoc- 
ular pressure decreased from 31.3 + 8.8 mm Hg 
(range, 20 to 47 mm Hg) to 17.0 + 3.7 mm Hg 
(range, 8 to 22 mm Hg). The length of follow- 
up ranged from two to 31 months. The results 
in 11 of 12 patients (91.6%) were satisfactory, 
defined by an intraocular pressure of 22 mm 
Hg or less, with or without antiglaucoma med- 
ications, and requiring no subsequent pro- 
cedures for control of intraocular pressure. 
The success rates and overall pressure lower- 
ing effect of the seven patients receiving and 
the five patients not receiving 5-fluorouracil 
were similar. However, most patients receiv- 
ing 5-fluorouracil were thought to be at higher 
risk for surgical failure. Complications of nee- 
dle revision were minor and resolved without 
sequelae. We advocate the consideration of 
transconjunctival needle revision with or 
without the use of 5-fluorouracil as a useful 
therapeutic modality in the management of 
the failed or failing filtering bleb. 


Fanure oF THE FILTERING BLEB is a serious 
problem that occurs at various times after glau- 
coma filtering surgery. As the external aqueous 
drainage declines, the intraocular pressure may 
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return to a level sufficient to produce optic 
nerve damage. Bleb failure is more frequent in 
complicated clinical situations such as those 
involving previous failed filtering surgery, 
other surgery involving conjunctiva,’ or in cer- 
tain secondary glaucomas.” 

The management of the failing or failed bleb 
is difficult and many approaches have been 
proposed. Revision of a preexisting filtering site 
has several theoretic benefits: it preserves con- 
junctiva, is essentially an extraocular proce- 
dure, does not require the implantation of for- 
eign materials, and does not damage the ciliary 
body. Needle revision of a failed or failing 
filtering bleb, especially in the management of 
an encapsulated filtration bleb, has been favor- 
ably described by several authors.** It has the 
additional advantage, compared to surgical re- 
vision, of a much smaller conjunctival incision, 
and may therefore incite less postoperative fi- 
brosis as it heals. It would also be less likely to 
leak to the conjunctival surface postopera- 
tively, an important consideration if 5-fluoro- 
uracil is to be used as an adjunct. 

The use of postoperative subconjunctival 5- 
fluorouracil has been shown to increase the 
surgical success rate for eyes that have had 
previous surgery and undergone subsequent 
trabeculectomy.’ This information led us to 
investigate needle revision of failed filtering 
blebs with and without the postoperative use of 
5-fluorouracil. 





Patients and Methods 





Patient selection—The records of 12 patients 
who underwent needle revision for a failed or 
failing filtering operation with excessive intra- 
ocular pressures were reviewed. Patients with 
previously successful filtration surgery were 
considered candidates for needle revision if 
their intraocular pressures exceeded that level 
likely to damage the optic nerve further. One 
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additional patient who underwent needle revi- 
sion after filtering surgery was excluded from 
the study because of severe trauma, which re- 
sulted in phthisis bulbi thought not to be relat- 
ed to his glaucoma operations. The preopera- 
tive patient characteristics are listed in Table 1. 

Patients were from referral glaucoma practic- 
es; earlier operations were often performed by 
referring physicians by using varying tech- 
niques. All patients had been treated with the 
maximally tolerated antiglaucoma medical reg- 
imen as well as appropriate laser surgical inter- 
vention. 

The decision to perform needle revision was 
made if some filtration was present as evi- 
denced by at least some evidence of a bleb and 
an open internal stoma. Some of the patients 
(six of 12) had no area of superior conjunctiva 
not involved from previous surgery and hence 
were thought to be at high risk for failure of 
repeat conventional surgery. 

Clinical features—The bleb sites were varia- 
ble in appearance. Some eyes showed a small, 
usually thin-walled bleb very near the filtration 
site seemingly limited in extent by episcleral 
fibrosis. Others were thicker, more diffuse, and 
usually very shallow. All blebs were specifically 
differentiated from the bleb type known as an 
encapsulated bleb or Tenon’s cyst, which is 
typically a localized, tense, and highly domed 
structure that develops in the early postopera- 
tive period.” 

Eight patients had a single operative proce- 
dure before needle revision. Four patients had 
undergone from two to four previous proce- 
dures. 

Multiple needle revisions were sometimes 
required. Five patients underwent more than 
one needle revision because of inadequate pres- 
sure control after the procedure. 

The timing of needle revision relative to the 
antecedent filtering surgery was variable, nee- 
dle revision being performed from two weeks to 
ten years after earlier surgeries. 

5-Fluorouracil—As the benefits of 5- fluoro- 
uracil became apparent to us in routine filtering 
operations we began to use it in needle revi- 
sion. Seven of the 12 patients received adjunc- 
tive 5-fluorouracil. Dosages ranged from six to 
11 subconjunctival injections of 5 mg given 
over seven to 20 days. Patients with more nu- 
merous previous procedures tended to receive 
postoperative 5-fluorouracil more frequently 
than those with fewer previous procedures. 
Three of the five (60.0%) patients not receiving 
5-fluorouracil had undergone only a single pre- 


vious filtering operation. Only two of the seven 
(28.6%) patients receiving 5-fluorouracil had 
had such limited surgery. 

Demographics—The patients ranged from 25 
to 87 years in age. The diagnoses were mixed. 
Seven patients had primary open-angle glauco- 
ma, two had normal tension glaucoma, two had 
secondary angle-closure glaucoma, and one 
had primary angle-~closure glaucoma. 

Procedures were considered a “success” if 
the intraocular pressure was 22 mm Hg or less 
without the use of antiglaucoma medications 
and no further operative procedures were re- 
quired for glaucoma during the follow-up peri- 
od. A “qualified success” was present if the 
intraocular pressure was maintained at 22 mm 
Hg or below with the aid of antiglaucoma 
medication, and if no further operative inter- 
vention was required. A “failure” was present 
if the intraocular pressure was greater than 22 
mm Hg despite medications or if further sur- 
gery to lower the intraocular pressure was re- 
quired or planned. 

Surgical technique—The procedure was per- 
formed in a minor surgery room under sterile 
conditions, Magnification with loupes or a mi- 
croscope was used. Several doses of a broad- 
spectrum antibiotic eyedrop were given. The 
surrounding skin was cleaned with a 5% povi- 
done-iodine solution and a drop of this mixture 
was placed into the eye. A plastic barrier drape 
was used and a wire eyelid speculum separated 
the eyelids. With the eye infraducted, the con- 
junctiva was anesthetized with topical 4% lido- 
caine applied by cotton swab. A %-inch, 25-g 
disposable needle then punctured the conjunc- 
tiva approximately 10 mm from the preexisting 
bleb and 1% lidocaine containing 1:100,000 
epinephrine to aid hemostasis was slowly in- 
jected, ballooning up the conjunctiva but tak- 
ing care not to introduce the solution into the 
area of the scleral fistula. 

The eye was stabilized by grasping conjuncti- 
va near the entry site with forceps. The inject- 
ing needle was repeatedly advanced and with- 
drawn subconjunctivally keeping the tip near 
or on the scleral surface while puncturing the 
fibrous episcleral tissue. The bevel of the needle 
was directed toward the sclera to minimize the 
chance of puncturing the globe. When the tis- 
sue was sufficiently disrupted, the sharp lateral 
edges of the needle were used to sweep back 
and forth in a slicing manner further incising 
the scar. Care was taken not to buttonhole the 
conjunctiva or to enter the eye. 

The eye would typically become soft during 
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TABLE 1 
PREOPERATIVE PATIENT CHARACTERISTICS 


§-FLUORO- 5-FLUORO- 
TIME URACIL URAGIL 
AGE AT BETWEEN DOSES BEFORE DOSES AFTER 
FINAL PROCEDURE FINAL FINAL 
NEEDLE OPERATIVE PROCEDURES AND FINAL. NEEDLE NEEDLE 
PATIENT TYPE OF REVISION BEFORE FINAL NEEDLE REVISION REVISION 
NO. SEX EYE GLAUCOMA RACE (YRS) NEEDLE REVISION REVISION (5 MG) (5 MG) 
1 M R.E. Acute angle-cloọosure Hispanic 67 Trabeculectomy 6 wks O 0 
2 M LE. Primary open-angle White 72 Trabeculectomy 15 mo 0 0 
3 M R.E. Primary open-angle White 73 Full-thickness filter 3 mo 0 0 
4 F RE. Primary open-angie Oriental 25 Trabeculectomy 24 mo 0 0 
Trabeculectomy 16 mo 
5 M L.E. Primary open-angie White 71 Intracapsular cataract 10 yrs 0 0 
extraction with 
inadvertent bleb 
Needie revision 2 mo 
6 F R.E. Secondary Hispanic 60 Trabeculectomy 4 yrs 7 
angie-closure Vitrectomy and 24 mo 
lensectomy 
5-Fluorouracil 11 mo 11 
trabeculectomy 
360-degree scleral buckle 9 mo 
Prior needle revision 7 mo 8 
7 M LE. Primary open-angle White 87 Extracapsular cataract 18 mo 0 11 
extraction, posterior 
chamber intraocular 
lens, trabeculectomy 
Prior needle revision 2mo 
8 M LE. Primary open-angle Oriental 72 Extracapsular cataract 8 mo 10 
extraction, posterior 
chamber intraocular 
lens, trabeculectomy 
Prior needle revision 1-5 mo 9 total 
9 F LE. Normal-tension White 48 Full-thickness filter 5 mo 0 7 
10 M L.E. Normai-tension White 64 Trabeculectomy 35 yrs 7 
Extracapsular cataract 10 mo 
extraction, posterior 
chamber intraocular 
lens, full-thickness 
filter 
Needle revision 3 mo 8 
11 M R.E. Uveitic White 59 5-Fiuorouracil 9 mo 5 6 
trabeculectomy 
12 F R.E. Secondary White 73 Extracapsular cataract 5 yrs 0 10 
angle-closure extraction, posterior 
chamber intraocular 
lens 
Trabeculectomy 34 mo 
Trabeculectomy 22 mo 


Full-thickness filter 2 mo 


Vol. 110, No. 3 


Needle Revision ; 257 


ahr AA HPA ARPT AA tT A ee 


the procedure and an obvious bleb would form. 
When the episcleral scar was judged sufficiently 
disrupted the needle was withdrawn. The con- 
junctival wound was not closed. Additional 
antibiotic eyedrops were given, and the patient 
was instructed to continue them four times 
daily for 1 week. 

Patients were examined the next day. If no 
conjunctival leak was present and 5-fluoroura- 
cil was to be given, a subconjunctival injection 
of 5-fluorouracil, 5 mg in 0.1 ml, was given 
inferiorly. Patients so treated were given six to 
ten injections usually over two weeks. Based on 
the appearance of the bleb, the number and 
timing of 5-fluorouracil injections were adjust- 
ed. Blebs showing signs of active fibrosis such 
as localization, thickening, or vascularization 
were given more frequent, usually daily, injec- 
tions. If a frank epithelial defect developed the 
5-fluorouracil was not given until reepitheliali- 
zation ensued. Postoperative topical therapy 
was individualized but included prednisolone 
acetate 1% given every one or two hours for the 
first week, tapering over the next four weeks. 
Atropine 1% was usually given two to three 
times daily for the first week. Digital pressure 
was applied by the surgeon whenever the bleb 
was clinically believed to demonstrate signs of 
failure or when the pressure rose above 16 mm 
Hg. 


Results 


Follow-up ranged from two to 31 months 
with an average of nine months (Table 2). Intra- 
ocular pressure decreased from 31.3 + 8.8 mm 
Hg (range, 20 to 47 mm Hg) to 17.0 + 3.7 mm 
Hg (range, 8 to 22 mm Hg). Overall, seven of 12 
(58.3%) patients achieved a successful result, 
four of 12 (33.3%) patients achieved a qualified 
success, and one of 12 (8.3%) did not achieve 
adequate control. 

In the subgroup receiving 5-fluorouracil suc- 
cess was achieved in four of seven (85.7%) 
patients and qualified success was achieved in 
two of seven (28.6%) cases. In those not receiv- 
ing 5-fluorouracil success was achieved in three 
of five (60.0%) patients and qualified success in 
two of five (40.0%) patients. 

Five needle revisions were performed in one 
patient, the only failure. Four other patients 
required multiple needle revisions, all resulting 
in qualified successes. 5-Fluorouracil was ad- 


ministered in four of the five repeat needlings. 
Success was achieved both with and without its 
usage. The number of previous operative proce- 
dures did not influence the ultimate success 
rate. 

The interval between the primary operation 
and needle revision appeared to make little 
difference in outcome. Needle revision was 
done in the sole failure three months after his 
earlier filtering surgeries. 

Complications were few and manageable. 
Most patients receiving 5-fluorouracil devel- 
oped punctate staining and five of seven 
(71.4%) developed large corneal epithelial de- 
fects. All healed within three weeks with return 
of preoperative vision within eight weeks. One 
of these patients developed immediate shallow- 
ing of the anterior chamber and a small hy- 
phema one day after the procedure, both of 
which resolved within two weeks. One patient 
had previously developed a large nonfunction- 
ing overhanging bleb after trabeculectomy, 
which enlarged after needling and 5-fluoroura- 
cil. It was later excised with maintenance of 
pressure control. Two patients developed con- 
junctival leaks remote from the needle entry. 
The leaks closed spontaneously within ten days 
despite having received doses of 5-fluorouracil. 


Discussion 


The clinical options for the glaucoma patient 
with a failed filtering procedure are limited. 
Several approaches have been attempted. These 
include revision of the bleb, filtering stoma, or 
both, either surgically or with therapeutic ul- 
trasound, disrupting the fibrotic bleb with the 
Nd:YAG laser," creation of another filtering site 
away from the compromised one, placement of 
a glaucoma drainage implant, or a cyclode- 
structive procedure. 

Subsequent filtering procedures are frequent- 
ly more difficult to perform and have an in- 
creased rate of failure. Glaucoma drainage im- 
plants are useful in eyes with poor prognoses 
but require more expertise, have an increased 
incidence of complications, and expose the eye 
to the specific problems associated with im- 
planted foreign materials. Cyclodestructive 
procedures are difficult to titrate accurately and 
carry a significant risk of complications, includ- 
ing visual loss and phthisis. Transconjunctival 
needle revision is a fairly simple technique to 
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TABLE 2 


POSTOPERATIVE PATIENT CHARACTERISTICS 





FINAL POSTOPERATIVE FINAL 
MEDICATIONS EVENTS RESULT 
None Pendulous bieb Success 
requiring revision 
Timolol — Qualified success 
None — Success 
None — Success 
(Refused) — Qualified success 
None 5-Fluorouracil Success 
related epithelial 
defect 
Levobunolol, — Qualified success 
pilocarpine, 
massage 
Timoloal, 5-Fluorouracil Failure (surgery 
carbachol, related epithelial planned) 
methazolamide defect 
None Hyphema Success 


PRE- 
NEEDLE 
LENGTH OF REVISION FINAL 
PATIENT FOLLOW-UP PRESSURE PRESSURE 

NO. SEX EYE (MO) (MM HG) (mM HG} 

1 M R.E. 31 28 17 

2 M L.E. 16 40 18 

3 M R.E. 2 22 11 

4 F R.E. 16 47 19 

5 M LE. 5 34 22 

6 F R.E. 3 31 15 

7 M L.E. 6 44 22 

8 M LE. 13 31 21 

9 F L.E. 9 22 14 
10 M L.E. 4 20 15 
11 M R.E. 3 25. 18 
12 F R.E. 3 32 12 


§-Fluorouracil 
related epithelial 
defect 

Conjunctival leak 

5-Fluorouracil 
related epithelial 
defect 

Conjunctival leak 

5-Fluorouracil 
related epithelial 
defect 


Timolal, Qualified success 


pilocarpine gel 


Success 
Success 


None 
None 





interrupt the subconjunctival scar and restore 
the bleb space. We have used it to enhance a 
return of aqueous drainage while minimizing 
surgical trauma. 

Other authors have reported good results 
with various techniques of bleb rehabilitation. 
Cohen and associates? were able to restore func- 
tion to failed blebs in 14 of 16 patients using an 
open revision with concomitant repair of the 
sclerostomy site. In a different group of pa- 
tients, needle revision was successful in nine of 
15 attempts. Yablonski and associates” restored 
15 of 20 nonfunctioning blebs with therapeutic 
ultrasound. Encapsulated filtering blebs were 
successfully treated by needle revision’; this 
type of bleb was not present in our series. Our 
overall rate of 11 of 12 complete or qualified 


successes was comparable to that reported by 
other authors. Our series included several com- 
plex patients with multiple previous opera- 
tions, including failure after 5-fluorouracil tra- 
beculectomy, in whom the prognosis for 
achieving a successful filter by any convention- 
al technique was considered poor. 

Bleb failure with subsequent intraocular 
pressure increase may occur in the early periop- 
erative period or at any time thereafter. While a 
pressure increase in the first few weeks to 
months following surgery may signify a tran- 
sient hypertensive phase” or response to topi- 
cal corticosteroids, true bleb failure results in a 
permanent intraocular pressure increase and 
concomitant risk of continued optic nerve dam- 
age. Some authors have advocated needle revi- 
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sion solely in the perioperative phase,** while 
others have found the interval between surgery 
and needle revision to make little difference.’ 
This interval was variable in our series and 
depended on the clinical circumstances. It did 
not seem to influence the results. Patients with 
an interval ranging from two weeks to ten years 
between original filtration surgery and needle 
revision responded successfully to needle revi- 
sion, 

Anatomically, the site of failure may be local- 
ized to the intraocular, intrascleral, or subcon- 
junctival regions." Most failures after glaucoma 
surgery involve scarring of the subconjunctival 
tissues. This appeared to be the situation in our 
series as the limbal stomas were patent by 
gonioscopy in all instances. 

The positive experience with postoperative 
subconjunctival 5-fluorouracil in complicated 
filtering surgery’ and in inflammatory glauco- 
ma’ has suggested a beneficial role in other 
difficult situations. Our more recent patients all 
received treatment with 5-fluorouracil; some 
had received 5-fluorouracil therapy with previ- 
ous filtering surgery. Although we were not 
able to demonstrate a statistically significant 
benefit from the use of 5-fluorouracil, our clini- 
cal impression was that it was advantageous. 
The patients in whom it was used had signifi- 
cantly more previous surgery and hence would 
have been expected to have failure more fre- 
quently. 

The complications of 5-fluorouracil, especial- 
ly those involving the corneal surface, are well 
known.” We experienced a tolerable rate of 
complications, the most severe being corneal 
erosions, all of which healed without sequelae. 

We have found transconjunctival needle revi- 
sion to be a simple, safe, and efficacious method 
of restoring bleb function. The use of 5-fluoro- 
uracil as an adjunct to needle revision may be 
helpful, especially in situations where inflam- 
mation, multiple previous operations, or other 
high-risk features exist. Transconjunctival nee- 
dle revision should be considered a useful op- 
tion in the management of the failed or failing 
filtering bleb. | 
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The Effect of Iridotomy on Iris Contour 


Jia Chi Jin, M.D., and Douglas R. Anderson, M.D. 


With a recently developed technique for 
quantifying the geometry of the anterior 
chamber in optical cross section (slit-lamp 
photography using the Scheimpflug principle 
and computer correction for the optical effects 
of the cornea), we studied the iris contour 
before and after iridotomy in six patients with 
narrow anterior chamber angles and angle- 
closure glaucoma. Before iridotomy, the iris 
contour was convex anteriorly in all 
meridians. After iridotomy, the anterior lens 
surface position did not change perceptibly. 
The iris at the pupil margin settled backward 
onto the lens surface, no longer held forward 
by the narrow stream of aqueous passing from 
the posterior chamber to the anterior cham- 
ber. Next to the pupil there was often a per- 
ceptible mound, presumably representing the 
iris sphincter. From the point of support by 
the lens to the root of the iris, the contour of 
the iris surface was a straight line, except for 
the surface irregularities. The deepening of 
the anterior chamber at each point was the 
difference between the convex contour before 
iridotomy and the straight line after iridoto- 
my. 


Cuimicat assessments of the anterior chamber 
and the anterior chamber angle have been qual- 
itative gonioscopic descriptions or semi-quanti- 
tative estimates. Although the central ante- 
rior chamber depth can be measured by 
pachymetry, other regions of the anterior 
chamber are more difficult to quantify. Such 
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measurements are possible from slit-lamp pho- 
tography. Optical cross sections in various 
meridians can be accomplished with a rotating 
slit-lamp camera that utilizes the Scheimpflug 
principle, and the true position of the iris and 
lens can be determined by computed correction 
of the image for the effects of the cornea.’ This 
recently developed method should allow study 
of the anterior chamber anatomy, physiologic 
aspects of relative pupillary block, ‘and patho- 
physiologic aspects of angle-closure glaucoma. 
There may be anatomic differences to explain 
why some narrow angles become closed but 
others do not, and it may be possible to distin- 
guish between subvarieties of angle-closure 
glaucoma, such as relative pupillary block (pri- 
mary angle closure), plateau iris, or glaucoma 
caused by forward lens movement (for exam- 
ple, ciliary block). 


Subjects and Methods 


After Institutional Review Board approval, 
patients were recruited for the study who were 
about to undergo laser iridotomies upon the 
recommendation of their attending physician. 
Patients who provided written informed con- 
sent had slit-lamp photographs taken of both 
eyes before and one to six months after laser 
iridotomy. In all patients a photograph was 
taken with the pupil in a natural position, and 
in most patients additional photographs were 
taken with pharmacologically constricted or 
dilated pupils, either before or after iridotomy, 
or both. 

This initial study includes 12 eyes of six 
patients. Four eyes of three patients had narrow 
angles and the other eight eyes had chronic 
angle-closure glaucoma (three bilateral and. two 
unilateral cases) characterized by increased in- 
traocular pressure associated with apposition 
of the iris against the trabecular meshwork over 
part or all of the circumference, without syn- 
echiae formation. 

To quantify the iris contour, photographs 
were taken with a rotating slit-lamp camera. 
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With this camera, the illuminating slit beam 
that formed an optical cross section of the 
anterior chamber was directed along the ante- 
roposterior axis of the eye and photographed at 
a viewpoint angle of 45 degrees with the film 
plane tilted an additional 45 degrees to be 
perpendicular to the plane of slit illumination 
(Scheimpflug principle). The slit beam and 
camera could be rotated around the anteropos- 
terior axis of the eye. Images were obtained in 
the horizontal, vertical, and two oblique merid- 
ians, with the result that images of the iris 
contour were obtained in eight meridians 
around the circumference of the eye. Computed 
calculations were used to correct for distortion 
caused by the tilted film plane and by the image 
displacement by the optics of the cornea. The 
details of the photographic and computational 
photographic methods were the same as pub- 
lished in detail previously,’ except that to cor- 
rect for the optical effects of the cornea, in this 
study we utilized a slightly different and sim- 
pler calculation method devised in collabora- 
tion with Stephen Russell, M.D. (St. Louis Uni- 
versity, St. Louis, Mo.). We took the corneal 
curvature from the curvature in the photograph 
under analysis (rather.than fitting a three- 
dimensional paraboloid surface from several 
photographs). Additionally, ray tracing was 
done with the use of Snell’s law in a single 
plane rather than through three-dimensional 
vector algebra. The angles of incidence and 
refraction were determined by linear interpola- 
tion between two data points rather than fitting 
the series of data points to a curve expressed as 
a paraboloid. Finally, the anteroposterior axis 
used in the analysis was the photographic axis, 
the line parallel with the photographic frame 
that passes through the center of the Purkinje 
image. The camera is designed so that in an 
average normal eye the photographic axis 
should coincide with the optical axis of the eye. 
(In the previously described method,’ the coor- 
dinates of all points were transformed to use 
the visual axis for reference rather than the 
optical axis.) Central anterior chamber depth 
was also measured with an optical pachymeter 
and central corneal curvature determined with 
a keratometer. 

The computer-corrected images were studied 
in two ways. For qualitative description, trac- 
ings of the surface contours before and after 
iridotomy were superimposed in all eight me- 
ridians of all 12 eyes. The anterior chamber 
depth (corneal epithelium to lens or iris sur- 
face) was determined from the X,Y coordinates 


of these surfaces in the plane of the image at 
1.0-mm intervals radially from the photograph- 
ic axis. 


Results 


In these 12 eyes, the central anterior chamber 
depth (endothelium to lens surface) ranged 
from 1.6 to 1.9 mm. In no case did the measure- 
ment by optical pachymetry differ by more than 
0.06 mm from the measurement along the pho- 
tographic axis of the computer-corrected slit- 
lamp image. There was no statistically signifi- 
cant change in position of the anterior lens 
surface after iridotomy, but a suggestion that 
the lens surface is about 0.05 mm more posteri- 
or after iridotomy. Interestingly, this change is 
of the same magnitude and direction as that 
observed by Jacobs and Krohn,’ and the change 
was also considered by them equivocal and, if 
real, both negligible and of uncertain cause. 

The major effect of iridotomy is on the iris 
position, evident at distances of 2, 3, and 4mm 
from the photographic axis. The anterior cham- 
ber depth (endothelium to lens/iris surface) 
increased measurably in all meridians, and the 
change was statistically significant (Student t- 
test, P < .05 in all cases). In most eyes there was 
no measurable space before iridotomy between 
the cornea and iris 5 mm from the photographic 
axis, whereas there was a measurable anterior 
chamber depth at this location after iridotomy 
(Table). We observed a greater change in iris 
position than did Lee, Brubaker, and Ilstrup,° 
who made depth measurements along the infe- 
rior meridian only. The likely explanation is 
that the anterior chamber depth in our patients 
was on the average less than in theirs, and 
presumably therefore our patients had a larger 
bombé effect. 

Before iridotomy the anterior iris surface had 
a smooth curved contour if minor surface irreg- 
ularities were ignored. The curvature is rela- 
tively flat toward the pupil, but has a decreasing 
radius of curvature toward the periphery. The 
shape of the curve is not described by a simple 
mathematical expression, but is quantitatively 
predictable from pupil diameter, anteroposteri- 
or pupil position in relation to the iris root, and 
the existence of a pressure difference between 
the posterior and anterior chambers (James 
Tiedeman, M.D., written and oral communica- 
tions, April 1981 to May 1990). 

After iridotomy, the iris contour changes (Fig. 
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LASER i 

MERIDIAN IRIDOTOMY NO. DEPTH NO. DEPTH NO. 
Temporal Before 11 162+0.12 8 14594012 11 

After 11 1.6920.13 8 1.6420.14 11 
Supero- Before 10 1.6440.10 10 1.4740.23 11 
temporal After 10 1.7020.12 10 1.6820.16 11 
Superior Before 9 1.62+0.12 10 1.53+0.17 10 

After 9 1.6540.13 10 1.65+0.21 10 
Supero- Before 11 1.6380.16 10 1.47+£0.27 11 
nasal After 11 1.66+0.11 10 1.47+0.20 11 
Nasal Before 10 1.64+0.12 10 1.48+0.23 10 

After 10 1.7040.12 10 1.56+0.24 10 
Infero- Before 9 1.6540.14 10 1.38+0.27 11 
nasal After 9 1.66+0.14 10 1.4640.19 11 
inferior Before 10 1.64+0.13 10 1.2920.27 11 

After 10 1.7140.15 10 1.4020.24 11 
Infero- Before 10 1630.14 9 1.48+0.25 11 
temporal After 10 1.6940.14 9 1.59+0.26 11 
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TABLE 
DEPTH OF ANTERIOR CHAMBER (MM + S.D.) BEFORE AND AFTER IRIDOTOMY 


September, 1990 


RADIAL DISTANCE (MM) FROM CENTRAL PHOTOGRAPHIC AXIS 


a Se he ee ee : 2 
DEPTH NO. DEPTH NO. DEPTH NO. DEPTH 
1.0940.11 11 0.86+0.13 11 O52+0.15 5 0.26+0.09 
4.3140.16 11 1.154012 11 0900.15 11 0.39+0.19 
1.07+0.25 11 0.7540.20 11 0.444020 5 0.15+0.08 
4.3240.12 11 1.10+0.15 11 0.834016 10 0.40+0.18 
1.0640.16 11 0.7340.13 11 0.4040.13 4 0.16+0.10 
1.2740.23 11 0.974016: 11 0.814018 9 0.41+0.18 
4.05+0.18 11 0.76+0.13 11 0.44+0.21 6 0.22+0.07 
1.19+0.11 11 0.99+0.13 11 0.704018 7 0.35+0.20 
1.00+0.14 10 0.73+0.16 10 0.40+0.11 mi 
1.16+0.15 10 0.98+0.15 10 0.66+0.16 6 0.27+0.20 
0.90%0.18 11 0.65+0.17 11 0.83+0.11 Pan 
1.04+0.14 11 0.90+0.11 11 0.56+0.15 6 0.17+0.08 
0.91+0.17 10 0.61+0.14 11 0.30+0.10 a 
1.1740.21 10 0.9740.12 11 0.60+0.18 6 0.30+0.23 
0.97+0.20 11 0.65+0.16 11 0.36+0.16 is 
141.14+0.25 11 0.91£0.18 11 0.65£0.20 7 0.27+0.07 





1). The iris next to the pupil drops posteriorly 
by a slight amount, demonstrating that it had 
been held forward slightly by the thin stream of 
aqueous passing from the posterior chamber 
into the anterior chamber. The iris near the 
pupil has a slight concave curvature corre- 
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Fig. 1 (Jin and Anderson). Computer-corrected op- 
tical cross section of the anterior segment with super- 
imposition of the contours of the anterior iris surface 
before and after iridotomy. Actual positions of visi- 
ble surfaces are in solid lines (the lens surface ob- 
tained from a separate photograph taken with a 
dilated pupil). The presumed position of the posteri- 
or iris surface after iridotomy and of the peripheral 
extension of the anterior lens surface are in dashed 
lines. In the region marked “a,” the iris contour after 
iridotomy conforms to the lens surface on which it is 
draped. The region marked “b,” the mid-section and 
peripheral iris after iridotomy, has a straight contour, 
as indicated by the thin straight line. 


sponding to the curvature of the anterior lens 
surface upon which it rests. (The position of the 
anterior lens surface was determined by super- 
imposing photographs of the same eye in the 
same meridian taken with a dilated pupil.) In 
some instances (Fig. 2), there was a detectable 
additional mound, presumably related to addi- 
tional iris thickness in the region of the iris 
sphincter muscle. Such a mound was never 
evident in eyes without iridotomy. 

The mid-peripheral and peripheral iris con- 
forms to a straight line from the edge of its 
support by the lens to its point of attachment at 
the root of the iris. 





Fig. 2 (Jin and Anderson). Similar image as in 
Figure 1, showing the juxtapupillary mound in the 
iris contour. This mound is presumably caused by the 
iris sphincter, the assumed position of which is 
indicated with a dashed line. 
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Discussion 


The effect of iridotomy is to relieve relative 
pupillary block, making the pressures in the 
posterior chamber and anterior chamber equal. 
The iris contour is no longer determined by a 
pressure difference between the posterior 
chamber and anterior chamber. The change in 
contour after iridotomy has several features. 
The pupillary margin drops backward, no long- 
er supported by the posterior chamber pressure 
and the stream of aqueous passing through the 
pupil, but supported now by the lens surface. 
Therefore in the peripupillary region the con- 
tour of the anterior iris surface conforms to that 
of the lens upon which it is draped, except for 
variations in iris thickness, such as that caused 
by the presence of the sphincter muscle near 
the pupillary margin. More peripherally, the 
flat configuration of the iris conforms to expec- 
tations for tissue slightly under stretch, extend- 
ing in a straight line from its root attachment to 
the edge of its support by the anterior lens 
surface. There is no billowing of the iris, be- 
cause there is no longer a difference of pressure 
between the anterior and posterior chambers. 
Our measurements did not detect what must be 
a small effect of gravity resulting from the 
difference in specific gravities of iris and aque- 
ous humor. 

The anterior chamber deepening at any point 
is the difference in position of the preiridotomy 
contour and the postiridotomy contour. Of par- 
ticular interest is the deepening in the region of 
the trabecular meshwork. In the patients de- 
scribed here the angle widened in a typical 
manner as the steeply curved peripheral iris 
became flat. It might be speculated that when 


the angle fails to deepen after iridotomy there 
was a gentler curvature to the peripheral iris, or 
that the effective position of the iris root attach- 
ment in relation to the meshwork was altered 
by peripheral synechiae or abnormal ciliary 


-body configuration. 
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Use of the Megasoft Bandage Lens for Treatment of 


Complications After Trabeculectomy 


Michiel D. W. Blok, M.D., Jan H. C. Kok, M.D., Cor van Mil, O.D., 
Erik L. Greve, M.D., and Aize Kijlstra, Ph.D. 


Shallow anterior chambers and leaking fil- 
tration blebs are possible complications after 
trabecule<t»my that can be treated with thera- 
peutic contacilenses. In most cases, however, 
treatment fails because these lenses are not 
large enough to cover the filtering bleb. We 
evaluated the use of a newly developed large 
diameter (20.5 mm) therapeutic soft contact 
lens. Five patients with shallow anterior 
chambers and ten patients with leaking filter- 
ing blebs after trabeculectomy were fitted 
with this new extended-wear contact lens. All 
patients with shallow anterior chambers 
developed deep chambers after a mean treat- 
ment period of five days. Of the ten patients 
with leaking filtering blebs, in eight (80%) the 
leak closed after a mean treatment period of 
2.2 months. The contact lens used was com- 
fortable and complications occurred in only 
one eye. This new therapeutic device is an 
improvement in the treatment of complica- 
tions after trabeculectomy. 


Trasecutecromy is the most frequently used 
surgical technique to treat glaucoma. The pur- 
pose of this procedure is drainage of aqueous 
humor beneath the conjunctiva by connecting 
the anterior segment of the eye with the sub- 
conjunctival space. A successful trabeculec- 
tomy is generally characterized by formation of 
a filtering bleb, which is a subconjunctival ac- 
cumulation of aqueous. Complications after 
trabeculectomy include a shallow or flat ante- 
rior chamber or the leakage of the filtering bleb. 
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The prevalence of a shallow anterior segment 
after a routine trabeculectomy is 5% to 13%, 
whereas the prevalence of a flat anterior cham- 
ber is 3% to 4%.’ A shallow or. flat anterior 
chamber may be associated with choroidal de- 
tachment, malignant ciliary block glaucoma, 
peripheral anterior synechiae formation, cata- 
ract formation after a lens-cornea touch, corne- 
al decompensation, or bleb failure.” In most 
cases a shallow or flat anterior chamber is 
brought on by excessive filtration. To avoid 
immediate collapse of the anterior chamber a 
viscous substance such as sodium hyaluronate 
can be injected into the anterior chamber.*° 

A complicated excessive filtration can some- 
times be inhibited with the use of a Simmons 
tamponade shell. This is a scleral contact lens 
with a raised platform on its inner surface. The 
shell is placed on the eye with the platform 
pressing against the leaking region, supple- 
mented by a pressure patch dressing.’ A com- 
plication associated with this kind of treatment 
is rotation of the shell with pressure applied at 
the wrong region, which causes flattening of 
the anterior chamber and bleb failure.” 

Leakage of filtering blebs in the immediate 
early postoperative period is usually caused by 
poor wound healing or opening of sutures. The 
bleb leaks seen as a late complication are usual- 
ly brought on by excessive thinning.’ The most 
serious consequence of a leakage of the filtering 
bleb is intraocular infection.? When the leak is 
substantial a shallow or flat anterior chamber 
and hypotony can develop. 

Management of a filtering bleb leak may in- 
clude resuturing, pressure patching, applica- 
tion of cyanoacrylate glue, soft therapeutic con- 
tact lenses or a Simmons tamponade shell, 
conjunctival resection, or conservative therapy 
with antibiotics, carbonic-anhydrase inhibi- 
tors, and beta blockers.’*” The use of soft thera- 
peutic contact lenses to seal bleb leaks has been 
reported.®° In most cases treatment fails, how- 
ever, because the diameter (maximum 15.0 mm) 
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of the lenses used was not large enough to cover 
a filtering bleb. 

To overcome this problem we evaluated the 
use of a large diameter (20.5 mm) soft therapeu- 
tic contact lens in the management of shallow 
or flat anterior chambers and leaking filtration 
blebs. This Megasoft Bandage Lens was as- 
sessed in 15 patients and is considered an 
important new device in the treatment of com- 
plications after trabeculectomy. 


Patients and Methods 


Fifteen consecutive patients with postopera- 
tive complications after trabeculectomy were 
fitted with the Megasoft Bandage Lens. Five 
eyes had developed a shallow or flat anterior 
chamber without leakage and ten eyes had a 
leaking filtration bleb. Of the 15 patients, ten 
were women and five were men. They ranged in 
age from 40 to 77 years (mean, 65.3 years). The 
diagnosis before surgery was primary open- 
angle glaucoma in nine eyes, chronic angle- 
closure glaucoma in three eyes, low-tension 
glaucoma in one eye, and secondary open- 
angle glaucoma in two eyes. 

The Megasoft Bandage Lens consists of xylo- 
filcon B material, which has a water content of 
76.5% and an oxygen permeability of 46 Dk, 
and is composed of a terpolymer of vinyl pyr- 
rolidone with specially patented hydrophobic 
monomers that offer high tensile strength. The 
lens is bicurved with a base curve of 10.0 mm 
and a scleral curve of 12.5 mm. The central 
thickness is 0.38 mm and the diameter is 20.5 
mm. The optical power of the lens is 0 diopters. 

During treatment the Megasoft Bandage Lens 


was worn continuously (day and night) and was 
removed only during the checkups at the con- 
tact lens department. The lens was replaced 
after a maximum wearing period of three 
months. Patients were examined regularly for 
corneal decompensation, corneal microcysts, 
stromal striae, Descemet’s folds, neovascular- 
ization, ocular infection, and the acute red eye 
syndrome, complications that may specifically 
be induced by extended contact lens wear. 
Anterior chamber depth and intraocular pres- 
sure were also examined regularly. Wound 
leaks and bleb leaks were checked with the 
Seidel fluorescein test. All patients received a 
prophylactic medication consisting of gentami- 
cin sulfate 0.5% eyedrops and Vidisic gel three 
times daily. 


Results 


The Megasoft Bandage Lens was used in five 
patients in whom the anterior chamber did not 
reform spontaneously within a few days after 
trabeculectomy. The Seidel fluorescein test was 
negative, which indicated that no leakage oc- 
curred. In this group lenses were applied be- 
tween one and ten days after trabeculectomy 
(Table 1). The mean treatment period was five 
days (range, two to nine days). All eyes re- 
sponded favorably to the treatment. The mean 
time to develop a normal anterior chamber was 
2.4 days (range, one to six days). In one case 
removal of the lens was followed by an entire 
anterior chamber collapse within a few hours. 
This induced a lens-cornea touch and cataract 
formation (Case 5). 

In the patient group with leaking filtration 


TABLE 1 
TREATMENT OF COMPLICATIONS AFTER TRABECULECTOMY WITH THE MEGASOFT BANDAGE LENS 
IN PATIENTS WITH A SHALLOW OR FLAT CHAMBER 


INTERVAL 
TRABECULECTOMY 
CASE AND LENS 
NO. DIAGNOSIS PLACEMENT (DAYS) 
1 Primary open-angle glaucoma 4 
2 Primary open-angle glaucoma 7 
3 Secondary open-angle glaucoma 7 
4 Chronic angle-closure glaucoma 10 
5 Chronic angle-closure glaucoma 1 


ANTERIOR 
CHAMBER 


TREATMENT ABNORMALITY 
REFORMATION PERIOD INDUCED 

(DAYS) (DAYS) BY LENS COMPLAINTS RESULTS 
6 9 None None Positive 
1 5 None None Positive 
2 5 None None Positive 
2 2 None None Positive 
1 3 None None Negative 
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TABLE 2 
TREATMENT OF COMPLICATIONS AFTER TRABECULECTOMY WITH THE MEGASOFT BANDAGE LENS 
IN PATIENTS WITH A LEAKING FILTRATION BLEB 





INTERVAL 
l TRABECULECTOMY 
CASE AND LENS 
NO. DIAGNOSIS PLACEMENT 
1 Primary open-angle glaucoma 1 day 
2 Primary open-angle glaucoma . day 
3 Chronic angle-closure glaucoma 4 days 
4 Primary open-angle glaucoma 5 days 
5 Primary open-angle glaucoma 9 days 
6 Primary open-angle glaucoma 2 wks 
7 Primary open-angie glaucoma 3 wks 
8 Primary open-angile glaucoma 2 mos 
9 Low-tension glaucoma 3 mos 
10 Secondary open-angle glaucoma 6 mos 


blebs, the Megasoft Bandage Lens was applied 
at various intervals after trabeculectomy (Table 
2). The mean time between the operation and 
application was 5.2 weeks (range, one day to six 
months). The patients who were treated shortly 
(within ten days) after the trabeculectomy had 
wound leaks (Case 1 through 5), whereas the 
patients treated long (within six months) after 
the trabeculectomy had large cystic diffuse 
leaking blebs (Cases 6 through 10). The mean 
wearing time was 2.2 months (range, ten days 
to seven months). The Seidel fluorescein test 
was used to determine whether the leakage had 
stopped or not. Of ten eyes, in eight (80%) the 
Seidel test became negative after treatment (Ta- 
ble 2). In two cases (Cases 1 and 5) the bleb 
leaks were first resutured and glued without 
any success. After applying a Megasoft Ban- 
dage Lens the leak was sealed within 1.5 and 
two weeks, respectively. In one patient (Case 
8), there was still a diffuse leakage after seven 
months of treatment with the Megasoft Ban- 
dage Lens. The bleb was resutured and glued 
without success. A Megasoft Bandage Lens was 
reapplied and one week later the leak had 
closed. Two eyes (Cases 6 and 10) still had a 
slight diffuse leakage after 2.5 and three 
months, respectively, of treatment. Because the 
leakage was minimal the Megasoft Bandage 
Lens was removed and no further treatment 
was believed to be necessary. The Megasoft 
Bandage Lens induced no corneal complica- 


ABNORMALITY 
TREATMENT INDUCED 
PERIOD BY LENS COMPLAINTS RESULTS 
2 wks Present Present Positive 
3 wks None None Positive 
2 wks None None Positive 
1 mo None None Positive 
10 days None None Positive 
10 wks None None Positive and 
negative 
5 wks None None Positive 
7 mos None None Positive 
5 mos None None Positive 
3 mos None None Positive and 
negative 


tions, except in one patient with lens binding in 
a dry eye (Case 1, Table 2). 


Discussion 


The use of a Megasoft Bandage Lens is an 
improvement in the treatment of complications 
after trabeculectomy in patients with glauco- 
ma. In patients with a shallow or a flat anterior 
chamber, treatment with the Megasoft Bandage 
Lens stimulates the reformation of the anterior 
chamber. All patients in this group developed a 
deep anterior chamber within a few days after 
treatment with the Megasoft Bandage Lens. A 
possible explanation for these findings is that 
the Megasoft Bandage Lens stops the transcon- 
junctival filtration and therefore promotes a 
reformation of the anterior chamber. A direct 
pressure effect seems to be unlikely. Eventually 
during the process of wound healing an equilib- 
rium will develop and the lens can be removed. 
In one eye the chamber collapsed a few hours 
after removing the lens. This observation 
shows that the equilibrium is not always a 
stable one and that the chamber depth should 
be examined frequently after removal of the 
lens. 

We do not know in how many eyes of this 
group the anterior chamber would have re- 
formed spontaneously without treatment. We 
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do know that complications induced by a flat 
anterior chamber can be severe. The use of the 
Megasoft Bandage Lens is a simple method 
without side effects, unlike other interventions 
to deepen the anterior chamber, such as pres- 
sure patching, which is often associated with 
bleb failure.* Use of the Megasoft Bandage Lens 
has not been associated with bleb failure. 

The results in the patient group with the 
leaking filtering blebs suggest that the Megasoft 
Bandage Lens promotes the closure of a filtra- 
tion bleb leak. We believe that the Megasoft 
Bandage Lens, by slowing down or even stop- 
ping the leak flow, allows a restoration of the 
epithelial barrier function and consequently 
the closure of the bleb leak. This group includes 
patients with wound leaks developed shortly 
after surgery and patients with large cystic 
diffuse leaking blebs, which developed as a late 
surgical complication. The epithelial healing of 
the large cystic diffuse leaking blebs especially 
needs time. This is reflected in the vast differ- 
ence of the mean period of treatment between 
the group with a shallow or flat anterior cham- 
ber (five days) and the group with a leaking bleb 
(2.2 months). Suture repair and glue applica- 
tion often fail in the cystic paper-thin blebs. 
Treatment with the Megasoft Bandage Lens is 
an effective alternative in these cases. 

Fourman and Wiley”? reported the use of a 
collagen shield (diameter, 14.5 mm) to treat a 
leaking filtration bleb. Such a collagen shield 
dissolves slowly, and the period of dissolution 
can span from approximately six hours up to 72 
hours." We believe the short duration of action 
and the relatively small size of these collagen 
shields make them less suitable for the treat- 
ment of oversized diffuse leaking blebs. 

Despite the large size of the Megasoft Ban- 
dage Lens the results show that it can be used 
continuously for long periods without any com- 
plications. Problems associated with therapeu- 
tic soft contact lens wear, such as corneal ede- 
ma, ocular infection, sterile hypopyon, and 
corneal infiltrates, did not occur." One pa- 
tient developed an epithelial detachment when 
the lens was removed. This was probably 
caused by contact lens fixation in a dry eye. All 
other patients used the Megasoft Bandage Lens 
without any problems or complaints and noted 
the lens to be comfortable. Two patients used 
the Megasoft Bandage Lens for five and seven 
months continuously without any complica- 
tions. This is probably because of the high 
water content (76.5%) of the Megasoft Bandage 


Lens, which allows for good corneal oxygena- 
tion.” 

Compared with the conventional soft thera- 
peutic contact lens the most important advan- 
tage of the Megasoft Bandage Lens is the diam- 
eter (20.5 mm). Because of this it can even be 
applied on eyes with large cystic blebs without 
any difficulties. In most cases of large blebs the 
conventional soft therapeutic contact lens does 
not fit properly. 
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OPHTHALMIC MINIATURE 
My grandfather was a head taller than my grandmother but looked more, 
because he was very thin. His face had the well-lined skin of a man who has 
spent his whole life outdoors. He had a thin salt-and-pepper moustache, 
interrupted by a generous nose. His back was slightly rounded, so that his 
head perched above the ground more than atop his body. And as for his 
eyes: one eye always squinted, and his head was always turned so that that 
eye was closer to you. Bowed forward, one eye squinting, he looked like a 

jeweler studying the bounce of light within you. 
Richard Zabel, The Swan, The Atlantic, May 1990, p. 101 





Oxygen Permeability of Disposable Soft Contact Lenses 





Barry A. Weissman, O.D., Steven D. Schwartz, M.D., 
Nina Gottschalk-Katsev, B.A., and David A. Lee, M.D. 


Disposable contact lenses are inexpensive 
hydrogel lenses that are approved for both 
daily and extended wear. Confusion may exist 
regarding the physical properties of dispos- 
able contact lenses. We used the single- 
chamber polarographic oxygen permeability 
measurement method, corrected for both 
boundary and edge effects, to determine ob- 
jectively the oxygen permeability of three 
brands of disposable contact lenses. The oxy- 
gen permeability values determined for each 
lens material are as follows: Acuvue, 18 x 107! 
cm’ ml O,/sec ml mm Hg (Dk); NewVues, 15 x 
10- Dk; and SeeQuence, 9 x 107" Dk. This 
demonstrates that the inexpensive production 
techniques, which confer a relatively low unit 
expense, do not change the physical proper- 
ties of the hydrogel materials as they relate to 
oxygen permeability and transmissibility. We 
concluded that hypoxic stress to the cornea is 
just as likely when using a disposable contact 
lens as it is when using a conventional reusa- 
ble soft hydrogel lens of similar composition 
and water content. 


RecommenbatIoNs REGARDING the ideal length 
of wear for contact lenses have changed dra- 
matically over the last decade. Appropriately, 
manufacturers now defer the decision whether 
to prescribe contact lenses on a daily- or ex- 
tended-wear basis to the contact lens provider. 
Despite clear and informative literature made 
available by manufacturers, confusion exists 
regarding the physical properties that make 
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disposable contact lenses disposable. Subse- 
quently, improper assumptions regarding the 
physical properties of disposable compared 
with traditional hydrogel contact lenses may 
result. Specifically, we address the question of 
whether disposable lenses differ in oxygen per- 
meability from the reusable lenses made from 
similar materials provided over the last decade. 

Oxygen permeability, the intrinsic ability ofa 
material to transmit oxygen by diffusion, has 
become one of the most important features of 
modern contact lens material. Oxygen trans- 
missibility is the ability of a specific contact 
lens of a given thickness to transmit oxygen by 
diffusion. The single-chamber polarographic 
oxygen transmissibility and permeability mea- 
surement method has served as the industry 
standard for many years, although it has been 
challenged by several published reports.’* Two 
specific difficulties have been identified with 
the use of the single-chamber polarographic 
method for lenses of high oxygen transmissibil- 
ity values: the boundary and edge effects. The 
boundary effect originates from consideration 
of potential fluid layers on one or both surfaces 
of the sample being studied.®’ This results in 
underestimation of both oxygen permeability 
and oxygen transmissibility. The edge effect, 
conversely, considers the ability of the single- 
chamber polarographic cathode to collect dif- 
fusing oxygen from an area in the sample some- 
what greater than its own diameter. This results 
in overestimation of both oxygen permeability 
and oxygen transmissibility.®” 

Correction techniques have been devised for 
both boundary and edge effects.”*”° Although 
the coulometric carrier gas method has become 
accepted as the method of choice for rigid 
gas-permeable lenses and materials, the single- 
chamber polarographic method, corrected for 
boundary and edge effects, remains the stan- 
dard for use with hydrogel materials." 

Correction for the edge effect is a simple 
calculation applicable to all hydrogel lenses, 
but correction for potential boundary effects 
involves multiple single-chamber polarograph- 
ic measurements of the oxygen transmissibility 
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of the same sample material at different thick- 
ness values.’ Manufacturers have been able to 
provide samples of different thicknesses in the 
past, with lathing being a primary method of 
contact lens production. The increasing popu- 
larity of more cost-effective molding produc- 
tion techniques, however, has led to a class of 
lenses available only in certain set designs and, 
more specifically, fixed thicknesses. Examples 
of such limited-design devices would be colla- 
gen shields and disposable hydrogel lenses. 
Weissman and Fatt” and Weissman and associ- 
ates! have shown that it is possible to stack 
samples of hydrogel materials to provide sam- 
ples of multiple thicknesses for use in oxygen 
permeability measurement by the single-cham- 
ber polarographic method and have applied 
this method to study oxygen permeability and 
transmissibility of collagen shields. In this 
study, we measured oxygen permeability val- 
ues for several examples of disposable contact 
lens materials. 


Material and Methods 


Ten sample disposable hydrogel contact lens- 
es were obtained from each of three manufac- 
turers. These lenses were Acuvue (Johnson and 
Johnson, nominally 42% etafilcon and 58% 
water) —0.75 diopter; NewVues (Ciba Vision, 
nominally 45% vifilcon A and 55% water) 
—0.75 diopter; and SeeQuence (Bausch & 
Lomb, nominally 61.4% poly [2-hydroxyethyl- 
methacrylate] and 38.6% water) —1.00 diopter. 
Low minus powers were specifically chosen so 
we would be able to measure essentially paral- 
lel-sided shells of material.” Twelve 10-ml] plas- 
tic containers were used, and one lens, two 
lenses, three lenses, and four lenses of each 
type were placed into these containers in 
groups. The containers were then filled with 5 
ml of fresh 0.9% unpreserved saline. 

The single-chamber polarographic method 
described by Fatt? and Fatt and Chaston’ 
was used to measure the oxygen permeability 
values of the three disposable contact lens 
materials, with the same assumptions and pre- 
cautions. A polarographic oxygen sensor, 
which consists of a 4-mm diameter gold cath- 
ode and surrounding silver-silver chloride ring 
anode, was mounted in a plastic holder. This 
was connected to a Schema Versatae 920A am- 
plifier (Berkeley, California), which was precal- 
ibrated with three known resistors. The voltage 


between the anode and cathode was main- 
tained at a constant 0.7 V, and the resultant 
current was amplified. A linear strip chart re- 
corder graphed the changes in current and was 
used to determine when current became con- 
stant so that the oxygen transmissibility of 
samples could be determined. 

Since oxygen transmissibility is temperature 
dependent, the apparatus was maintained at 35 
C to simulate ocular temperature by using a 
surrounding foam box and a thermostat-con- 
trolled 60-W light bulb. Paper towels saturated 
in hospital-grade sterile irrigation water were 
placed on the floor of the box to maintain high 
humidity so that samples would not dehydrate 
during the course of the experiment. Five hours 
were allowed for temperature and humidity 
equilibration within the box before measure- 
ment of the samples. The sample lenses, in 
groups within separate containers, and a fresh 
bottle of unpreserved 0.9% saline were kept 
within the box during this time to facilitate 
their thermal equilibration. 

Before measurements were taken, the single- 
chamber polarographic device was recalibrated 
with two known resistors, and the dark current 
was measured. An oxygen-impermeable plate 
of glass was placed over a saline-saturated 
cigarette paper on the sensor and a small zero 
oxygen or dark current was recorded at 2.5 X 
107 A. This was subtracted from subsequent 
current measurements. 

For the lens measurements, the lenses were 
removed from the containers and placed con- 
cave side down onto the tip of a plastic tube 
covered with a nylon mesh. Lenses were mea- 
sured in stacks of one, two, three, and four 
samples. Each group was measured twice, with 
at least ten minutes separating each trial while 
the lenses, again in the containers, went 
through thermal and hydraulic re-equilibra- 
tion. Care was taken to remove any air bubbles 
trapped between the samples before measure- 
ment. A drop of the preheated 0.9% saline was 
placed on the electrode surface, and then the 
plastic tube with the sample was inverted and 
inserted into the holder so that the samples 
were held flat on the electrode. Any residual 
fluid on the upper surface was removed with a 
cotton-tip applicator before measurement. 

It took between two and five minutes for the 
polarographic current to reach an asymptote 
with the samples in place. This steady-state 
current, minus the previously determined zero 
oxygen current, was then used to calculate the 
oxygen transmissibility value for each stack of 
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samples. Two measurements were made at each 
thickness. 

After an additional five to ten minutes of 
thermal and hydraulic re-equilibration, a pre- 
calibrated electronic thickness gauge was used 
to measure the central thickness of the lenses 
stacked in groups.” Care was taken not to 
compress the stacked lenses. As a control, after 
measurement of the samples in stacks, the lens- 
es were separated and individual central-thick- 
ness measurements were made. Central-thick- 
ness measurements were not made for the 
SeeQuence lenses because they could not be 
separated from each other. 

Finally, a hand refractometer was used to 
confirm the water content of each group of 
samples. The lenses were spread out in groups 
on the measuring prism for the Acuvue and the 
NewVues, whereas the SeeQuence lenses were 
measured in a stack, because it was impossible 
to separate them. 

The reciprocal of oxygen transmissibility for 
each group was multiplied by 1 = (4.72 x 
thickness) to correct for the edge effect.’ This 
value was then plotted vs thickness, and the 


TABLE 


reciprocal of the slope of the linear regression 
of these data was obtained. This is the oxygen 
permeability of the material at 35 C, corrected 
for both edge and boundary effects. 


Results 


It was not possible to determine the water 
content for the NewVues by use of the hand 
refractometer, but water content for the other 
lenses was consistent with published nominal 
values (Table). 

The sum of the central thicknesses of individ- 
ual lenses was within 0.001 cm of the value 
found for stacked groups of lenses in all cases. 
It was not possible to separate the individual 
SeeQuence lenses once they had been firmly 
stacked and all air bubbles removed; however, 
the thickness values measured for groups of 
SeeQuence lenses were consistent with sums of 
individual thickness, which was 0.006 cm for 
the single sample. 

The Figure shows the reciprocal of oxygen 


LENS MEASUREMENTS 





OXYGEN 
TRANSMISSIBILITY 
THICKNES x 19-9 om ml Oe _ OXYGEN 
WATER STACKED ce pone a A LO Bea hsairdds 
LENS TYPE (%) (cm) TEST 1 TEST 2 y 10711 OME mI O 
sec mi mm Hg 
Acuvue 
No. of stacked lenses 
One 60 0.012 15.02 15.67 18 
Two 59 0.023 9.43 9.10 
Three 59 0.032 6.48 5.82 
Four 57 0.043 5.16 4.83 
NewVues 
No. of stacked lenses 
One NP* 0.010 14.20 13.05 15 
Two NP 0.019 8.78 9.43 
Three NP 0.026 5.82 5.82 
Four NP 0.035 4.83 4.83 
SeeQuence 
No. of stacked lenses 
One 40 0.006 11.40 11.73 9 
Two 39 0.012 6.15 7.13 
Three 39 0.017 4.51 4.18 
Four 40 0.024 3.85 4.01 


*NP indicates not performed, because it was not possible to measure the water content of the NewVues by hand refractometer. 


272 AMERICAN JOURNAL OF OPHTHALMOLOGY 


September, 1990 





Reciprocal of 

oxygen transmissibilty 
corrected for 

edge effect 


0.01 0.02 0.03 


Thickness in centimeters 


transmissibility corrected for the edge effect 
plotted vs thickness for the three stacked 
groups of lenses and the linear regressions for 
these data. The linear regression data and cor- 
relation coefficients (r) for each regression are 
better than r = .95 in all cases. The oxygen 
permeability values determined for each lens 
material are as follows: Acuvue, 18 X 107! cm? 
ml O,/sec ml mm Hg (Dk); NewVues, 15 x 107! 
Dk; and SeeQuence, 9 x 107!! Dk. 


Discussion 


Disposable contact lenses are hydrogel plas- 
tics molded inexpensively into designs similar 
to those previously accepted for extended wear. 
We evaluated whether the change in production 





Figure (Weissman and. associ- 
ates). The reciprocal of oxygen 
transmissibility corrected for the 
edge effect is plotted vs thickness 
for the three groups of stacked 
lenses. The linear regressions for 
these data are shown. Data points 
shown represent two measure- 
ments for each thickness. The lin- 
ear regressions and respective cor- 
relation coefficients are as follows: 
Acuvue, y = (3.19 X 10°) = (5.62 x 
10°)x [r = .99]; NewVues, y = (4.89 
x 10°) = (6.83 x 10%)x [r = .99]; 
SeeQuence, y = (29.7 = 10°) = 
(1.12 x 10%)x [r = .97]. 


8 AcuVue 


¢ NewVue 


= SeseQuence 


0.04 0.05 


techniques for these lenses affects the oxygen 
permeabilities of these materials, because a 
change in oxygen permeability would change 
the potential for hypoxic stress to the cornea. 
This study provides objective, experimentally 
measured oxygen transmissibility values for 
disposable contact lenses. 

Physical laws indicate that the oxygen trans- 
missibility of a hydrogel lens is dependent 
upon the water content of the hydrogel, the 
thickness of the lens, and the temperature at 
which the measurement is made. Fatt and Chas- 
ton’ have suggested that oxygen permeability 
may be estimated simply from the water content 
alone when temperature is stipulated. 

The oxygen permeability values we deter- 
mined are consistent with these physical rela- 
tionships. This suggests that new inexpensive 
production techniques do not change the oxy- 
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gen permeability of hydrogel materials. The 
oxygen permeabilities of the disposable hydro- 
gel contact lenses are virtually the same as 
those predicted and observed in reusable 
hydrogel contact lenses of similar water content 
and thickness. 

It is therefore not surprising that some of the 
same clinical complications developing from 
extended-wear use of disposable contact lenses 
have been associated with extended wear of 
reusable hydrogel contact lenses.” A dramatic 
example of these possible complications are 
corneal ulcers associated with disposable con- 
tact lens wear.” These complications have been 
attributed, at least partially, to the sequelae of 
corneal hypoxia. Thus, the ‘potential clinical 
advantage of these lenses does not develop 
from their oxygen transmissibility values, 
which are similar to those of other previously 
available hydrogel lenses. Potential advantages 
may, however, include their relatively de- 
creased unit expense, so that disposability may 
allow for frequent, planned replacement. This 
frequent replacement may achieve a reduction 
of contact lens soilage and contamination asso- 
ciated with noncompliant lens wear and care. 
Furthermore, changes associated with the ag- 
ing contact lens, such as cracks, may be re- 
duced, Some studies do suggest potential opti- 
cal and physiologic advantages when hydrogel 
lenses are used only for short periods of time 
and then replaced. Yet, despite the potential 
advantages, we predict from our results that 
disposable lenses are just as likely to cause 
hypoxic stress to the cornea as are other reusa- 
ble hydrogel contact lenses of similar composi- 
tion and water content. 
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Treatment of Ocular Disease in Eczema Herpeticum 


Todd P. Margolis, M.D., and H. Bruce Ostler, M.D. 


Individuals with atopic dermatitis are par- 
ticularly susceptible to herpes simplex viral 
infection and may develop dissemination (ec- 
zema herpeticum). Additionally, they may de- 
velop severe and bilateral herpetic ocular dis- 
ease. The keratitis is commonly complicated 
by stromal scarring and slow epithelial healing 
despite topical antiviral therapy. We treated 
three patients who had herpetic keratocon- 
junctivitis associated with eczema herpet- 
icum. In all three cases the keratitis resolved 
promptly (48 to 72 hours) without residual 
scarring after treatment with systemic acyclo- 
vir and topical trifluridine. The combined use 
of systemic acyclovir and topical trifluridine 
may be of similar value in treating all cases of 
atopic herpetic keratitis. 


Avopric prrmatitis affects about 1% of the 
general population of the United States. Pa- 
tients have a low threshold for pruritus and 
develop characteristic skin changes of eczema 
in response to rubbing or scratching. Although 
atopic dermatitis typically begins in early in- 
fancy, individuals with this disease frequently 
develop other atopic manifestations later in life 
such as hay fever, allergic rhinitis, and asthma.’ 
Other characteristics include immediate IgE 
mediated skin test reactions, increased serum 
IgE level, and defects in cell-mediated immuni- 
t bs 


Individuals with atopic disease are particu- 
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larly susceptible to herpes simplex infections, 
presumably because of depressed T lymphocyte 
function, and may develop a widespread her- 
petic infection referred to as Kaposi’s varicelli- 
form eruption or eczema herpeticum.’** Ecze- 
ma herpeticum is most common in childhood, 
which parallels the prevalence of atopic derma- 
titis, but severity appears to be unrelated to the 
extent of eczematous lesions present at the time 
of infection.® Vesicular skin lesions may be 
accompanied by fever and secondary bacterial 
skin infections,” and in severe cases viral infec- 
tion of the lungs, brain, and adrenal glands can 
occur. Because of the potential severity of ecze- 
ma herpeticum, systemic acyclovir is recom- 
mended for treatment.*” 

Ocular findings associated with atopic der- 
matitis include blepharitis, hay fever conjuncti- 
vitis, atopic keratoconjunctivitis, cataracts, and 
keratoconus.’* Individuals with atopic disease 
are also particularly susceptible to ocular her- 
petic disease. Easty and associates,” Garrity 
and Liesegang,” and Wilhelmus, Falcon, and 
Jones“ have reported that herpes keratitis in 
patients with atopic disease is commonly bilat- 
eral, and often accompanied by stromal scar- 
ring and slow epithelial healing despite antivi- 
ral therapy. We have similarly noted unusually 
severe keratitis and poor therapeutic response 
to topical antivirals in these patients. 

We treated three patients who had herpetic 
keratoconjunctivitis associated with eczema 
herpeticum with systemic acyclovir and topical 
trifluridine. In all three patients the keratitis 
resolved promptly with no residual scarring. 
The use of systemic acyclovir and topical tri- 
fluridine may be of similar value in treating all 
cases of atopic herpetic keratitis. 


Case Reports 


All three patients were referred to our institu- 
tion and were treated as inpatients between 
May 1988 and March 1989. We based the diag- 
nosis of eczema herpeticum on the atopic histo- 
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ry, the disseminated nature of the vesicular skin 
lesions, and positive results of laboratory stud- 
ies for herpes simplex. 


Case 1 

An 18-year-old woman with atopic dermati- 
tis since infancy had a seven-day history of pain 
in the left eye. She had noted fever and malaise 
for seven days and a diffuse painful rash for 
three days. The patient had had recurrent labial 
cold sores, but none in the previous three 
months. She denied previous ocular herpetic 
disease. On examination she was found to be 
extremely uncomfortable and had a diffuse ery- 
thematous, vesicular rash over her face, neck, 
back, and chest (Fig. 1). Crusting and swelling 
were present in the area of the rash. The patient 
had tender preauricular lymphadenopathy. The 
eyelids were swollen and both new and crusted 
vesicles were noted bilaterally. A marked papil- 
lary conjunctival reaction was observed in the 
left eye, as were multiple corneal dendrites and 
a geographic lesion (Fig. 2). Corneal sensation 
of the left eye was diminished. The right cornea 
was normal. A Tzanck smear of the skin lesions 
showed multinucleated giant cells, and the re- 
sults of both skin and conjunctival cultures 
were positive for herpes simplex virus type 1. 

The patient was hospitalized and treated with 
intravenous acyclovir, 5 mg/kg of body weight 
every eight hours. Additionally, topical trifluri- 
dine was administered in the left eye every 
three hours. Twenty-four hours after instituting 
therapy the dendrites had disappeared, and 
there was only a small epithelial defect in the 
region of the geographic ulcer. Within 48 
hours, the epithelium was healed completely 
and only faint ghost dendrites remained. The 
patient was discharged on a regimen of oral 
acyclovir (200 mg, five times a day) and topical 
trifluridine four times daily. 


Case 2 

A 25-year-old woman with asthma and atopic 
dermatitis was examined for a three-day history 
of pain in the right eye and one day of pain in 
the left eye. She had a history of labial cold 
sores, but none in the previous three months. 
Over the previous three days she had noted 
malaise, a rash on the chest, and ulcers of the 
lips and tongue. She was febrile (40.5 C), pho- 
tophobic, and had tender preauricular lymph- 
adenopathy. The lips were swollen and multi- 
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ple vesicular lesions were present on the 
tongue, which also displayed leukoplakia (Fig. 
3). A vesicular rash was present on her breasts. 
Swelling of the eyelids and a marked conjuncti- 
val papillary reaction were present bilaterally. 
An extensive epithelial keratitis with multiple 
dendritic forms was noted in the right eye (Fig. 
4). Punctate epithelial erosions of the left cor- 
nea were noted. Corneal sensation of the right 
eye was diminished. There was no evidence of 
iridocyclitis. A Tzanck smear of the skin 
showed multinucleated giant cells, and the re- 
sults of both conjunctival and skin cultures 
were positive for herpes simplex virus type 1. A 
scraping of her tongue disclosed Candida albi- 
cans, 

Eczema herpeticum complicated by herpetic 
keratoconjunctivitis and oral thrush was diag- 
nosed. She was hospitalized for treatment with 
intravenous acyclovir (5 mg/kg of body weight 
every eight hours) and topical trifluridine eye- 
drops every three hours. She also received clo- 
trimazole troches. Within 24 hours only ghost 
dendrites were seen. The corneal epithelium 
had healed completely in 72 hours (Fig. 5). Skin 
and oral lesions improved gradually with an 
additional three days of intravenous acyclovir. 


Case 3 

A 40-year-old homosexual man with severe 
atopic dermatitis and a diagnosis of AIDS- 
related complex was examined in the clinic 
because of a one-day history of irritation of the 
left eyelid. The patient was monocular and had 
keratoconus and aphakia. Additionally, he had 
a history of recurrent herpetic keratitis. The 
most recent episode occurred two years before 
the onset of the current problem. The patient 
was taking oral acyclovir, 200 mg three times 
daily, as prophylaxis for recurrent herpetic dis- 
ease. On examination he was found to have a 
vesicular rash on the left side of the face involv- 
ing the ophthalmic and maxillary dermatomes 
and extending from the nose to the pinna of the 
ear. The patient was afebrile, and there was no 
evidence of regional lymphadenopathy. The 
left upper eyelid was swollen and had multiple 
vesicular lesions. There was a severe conjuncti- 
val papillary reaction. Three epithelial dendrit- 
ic lesions were observed on the left cornea. The 
oral acyclovir dose was increased to 400 mg five 
times daily and topical trifluridine eyedrops 
were begun every three hours. 

The next day there was almost complete reso- 
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lution of the dendrites. The rash had worsened, 
however, with the appearance öf many new 
vesicles. The results of indirect immunofluores- 
cence of a skin scraping were positive for her- 
pes simplex virus type 1. The patient was ad- 
mitted for treatment with intravenous acyclovir 
at a dose of 5 mg/kg of body weight every eight 
hours and topical treatment with trifluridine 
was continued. Within 48 hours of hospitaliza- 
tion the keratitis had resolved completely. New 
skin eruptions, however, continued to appear 
on the patient’s face through the fourth hospi- 
tal day. The results of direct immunofluorescent 
staining of a skin scraping taken on the fourth 
hospital day were positive for herpes simplex 
virus type 1 as were viral cultures taken at the 
same time. In vitro testing of the viral isolate 
disclosed no evidence of resistance to acyclovir. 
The patient completed ten days of intravenous 
therapy with acyclovir and was discharged ona 
regimen of oral acyclovir, 400 mg five times a 
day. At the time of discharge the skin had 
cleared and there was no scarring of the cornea. 


Discussion 


Individuals with atopic disease are at risk for 
disseminated infection with herpes simplex vi- 
rus (eczema herpeticum), including severe ocu- 
lar infection.” We treated three patients with 
eczema herpeticum complicated by herpetic 
keratoconjunctivitis. In each case the diagnosis 
of eczema herpeticum was based on the pa- 
tient’s history of atopic disease, the presence of 
a painful disseminated vesicular rash, and posi- 
tive results of viral cultures for herpes simplex. 
All three patients had a previous history of 
recurrent herpetic labial or ocular disease. 
Common features of the ophthalmic disease 
included marked ocular discomfort, papillary 
conjunctivitis, extensive corneal epithelial dis- 
ease, and prompt response to treatment with 
systemic acyclovir and topical trifluridine. 

The occurrence of disseminated skin and mu- 
cous membrane disease in these patients was 
similar to that which has been previously de- 
scribed in eczema herpeticum, except for sever- 
al features. First, our patients had relatively 
mild systemic disease. Second, all three of our 
patients had a history of recurrent ocular or 
labial herpetic disease. Finally, our patients 
were all adults (range, 18 to 40 years of age). 


: September, 1990 


Eczema herpeticum has generally been de- 
scribed as a disease of childhood, which results 
from primary. infection with herpes simplex 
virus. A recent report from Germany, however, 
suggests that eczema herpeticum is now being 
seen with increasing frequency in adults, in 
whom it represents a form of recurrent dis- 
ease. Perhaps the older age and previous ex- 
posure to the herpesvirus explains the less 
severe nature of the systemic disease in our 
patients. : 

An interesting aspect of one of our cases 
(Case 3) was development of disseminated dis- 
ease despite the use of prophylactic acyclovir. 
Although prophylactic use of oral acyclovir 
reduces both the number and duration of epi- 
sodes of genital. herpetic disease," break- 
through recurrences occur, and the optimal 
dose for suppressive therapy of recurrent geni- 
tal infection has not been determined.” Fur- 
thermore, the serum levels that can be achieved 
with oral acyclovir are limited. 

Little is known about the effectiveness of oral 
acyclovir for suppression of recurrent ocular 
herpetic infection. Kaufman and associates” 
reported that treatment with systemic acyclovir 
had no effect on the frequency of asymptomatic 
viral shedding in a rabbit model of herpetic 
ocular disease. However, Schwab” reported 
promising results for the use of long-term sys- 
temic acyclovir in patients with severe, recur- 
rent herpetic keratitis and keratouveitis. Of our 
three cases of eczema herpeticum, the patient 
who had used suppressive acyclovir therapy ex- 
hibited the least severe and least disseminated 
disease. This was despite concurrent infection 
with the human immunodeficiency virus. Possi- 
bly the severity of this patient’s disease was 
blunted by the use of acyclovir prophylaxis. 

Herpetic ocular infection in individuals with 
atopic disease is often bilateral with extensive 
corneal epithelial ulceration.” We found these 
same characteristics in our patients. Two pa- 
tients had bilateral disease (Cases 1 and 2), and 
all three had multiple corneal dendritic ulcers 
and extensive punctate epitheliopathy. One pa- 
tient (Case 1) also had a geographic epithelial 
ulcer. Another feature of herpetic corneal dis- 
ease in patients with atopic disease is the pro- 
longed course of the.disease despite therapeu- 
tic intervention.” In contrast, healing was rapid 
in all three of our patients, with complete 
resolution of epithelial disease within 48 to 72 
hours. This was notable for two reasons. First, 
all three patients had extensive epithelial dis- 
ease, and second, all three were functionally 
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Fig. 1 (Margolis and Ostler). Case 1. Facial rash of 
eczema herpeticum in an 18-year-old woman. 





Fig. 3 (Margolis and Ostler). Case 2. Vesicular 
herpetic ulcers of the lips and tongue in a patient 


with untreated eczema herpeticum. Also note the 
leukoplakia of the tongue caused by Candida albicans. 






Fig. 2 (Margolis and Ostler). Case 1. Geographic 
corneal ulcer and multiple small dendrites in a pa- 
tient with untreated eczema herpeticum. 


immunosuppressed as evidenced by their dis- 
seminated disease. 

There are several possible explanations for 
the rapid corneal healing in our patients. First, 
this may simply reflect the natural course of 
ocular disease in eczema herpeticum. Based on 
our experience, however, we believe that this is 
unlikely. Alternatively, the rapid healing of the 
corneal epithelium in our patients may have 
been caused by treatment with systemic acyclo- 
vir. We also believe that this is unlikely since 
corneal healing in immunocompetent patients 
treated with oral or topical acyclovir takes an 
average of five to seven days.“ We cannot rule 
out, however, the possibility of more rapid 
healing in response to intravenous administra- 
tion of this drug. 

The most likely explanation for the rapid 





Fig. 4 (Margolis and Ostler). Case 2. Multiple 
corneal dendrites in a patient with untreated eczema 
herpeticum. 
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Fig. 5 (Margolis and Ostler). Case 2. Healed corneal 
epithelium three days after initiating therapy of in- 
travenous acyclovir and topical trifluridine. 


corneal epithelial healing in our patients was 
the combined use of systemic acyclovir and 
topical trifluridine. This is supported, in part, 
by our observation that the epithelial keratitis 
of all three patients resolved much more rapid- 
ly than did the skin or mucous membrane le- 
sions treated by acyclovir alone. Furthermore, 
in at least one of our patients (Case 3) vesicles 
confirmed by cultures continued to erupt at 
nonocular sites for two days after resolution of 
the corneal dendritic ulcers. In vitro studies 
have demonstrated the additive, albeit nonsyn- 
ergistic, effects of acyclovir and trifluridine.”' It 
is possible that by using these two drugs in 
combination we were able to obtain a level of 
antiviral activity in the cornea not achieved by 
either drug alone. 

Based on the observations of the rapid heal- 
ing of herpetic keratitis in these three patients, 
we recommend the use of systemic acyclovir 
and topical trifluridine in all cases of eczema 
herpeticum complicated by herpetic keratocon- 
junctivitis. Although all three of our patients 
were treated with intravenous acyclovir, the 
results of a recent double-masked clinical trial" 
indicate that oral acyclovir is also effective in 
the treatment of eczema herpeticum. Since ad- 
ministration of oral acyclovir (400 mg, five 
times a day) results in aqueous humor and tear 
film drug levels above the mean 50% inhibitory 
dose for herpes simplex virus,” treatment 
with oral acyclovir and topical trifluridine may 
also be effective in the treatment of the ocular 


disease of patients with eczema herpeticum. 
We similarly recommend therapy with oral acy- 
clovir and topical trifluridine for any individ- 
uals with atopic disease and herpes simplex 
keratitis. 
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OPHTHALMIC MINIATURE 
Anyway, last week all of a sudden the pupil of my big gorgeous left eye got 
twice as big as it should be, and they have been checking and testing and 
giving me glassy smiles, and I am mailing this en route to the place where 
they are going to open a trap door and take another look. 


John D. MacDonald, Pale Gray for Guilt 


New York, Ballantine Books, 1982, p. 221 


Ocular Findings in Treacher Collins Syndrome 


Frederick M. Wang, M.D., Arthur L. Millman, M.D., Paul A. Sidoti, M.D., 
and Rosalie B. Goldberg, M.S. 


We examined 14 patients from nine families 
referred with the diagnosis of Treacher Col- 
lins syndrome. We noted seven significant 
ocular findings including the following: a 
subnormal horizontal palpebral fissure length 
and inferomedial displacement of the lateral 
canthus in primary gaze; further medial dis- 
placement (4.0 mm or more) of the lateral 
canthus with resultant shortening of the hori- 
zontal fissure length on forced eyelid closure 
(fissure narrowing sign); partial-thickness 
eyelid colobomata localized to the nasal one 
half to two thirds of the lower eyelids; bilater- 
al absence of the inferior lacrimal puncta; 
bilateral blepharoptosis; inferior displace- 
ment of the palpebral fissures; and regular 
astigmatism without any consistent orienta- 
tion of the axis of astigmatism relative to the 
lower eyelid defects, blepharoptosis, or later- 
al canthus. The fissure narrowing sign corre- 
lates with known anatomic deficiencies in the 
Treacher Collins syndrome and may prove 
valuable in confirming the diagnosis in pa- 
tients who lack certain typical features. 


The TREACHER COLLINS SYNDROME is a rare, 
genetically transmitted congenital malforma- 
tion syndrome, involving primarily the facial 
bones. It is inherited as an autosomal dominant 
trait with variable expressivity. The chief fea- 
tures of this syndrome include the following: 
hypoplasia of the facial bones, especially the 
malar bone and mandible; antimongoloid slant 
of the palpebral fissures; malformation of the 
auricles with external ear canal defects and 
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frequent conductive deafness; notching or colo- 
bomata of the outer portions of the lower eye- 
lids and, more rarely, the upper eyelids; defi- 
cient cilia along the medial two thirds of the 
lower eyelids; macrostomia, a high-arched pal- 
ate, and malocclusion of the teeth; blind fistu- 
lae or dimples between the angles of the mouth 
and the ears; atypical, tongue-shaped projec- 
tions of the hairline toward the cheeks; and 
other associated anomalies, including skeletal 
deformities and facial clefts’ (Fig. 1). 

The ophthalmic literature includes over 30 
reports of Treacher Collins syndrome, each 
discussing one or two isolated cases or multiple 
cases ina single family. There are several litera- 
ture reviews,” but no prospective series of 
unrelated and previously unreported patients. 


Patients and Methods 


The study sample was composed of 14 pa- 
tients from nine families (five males and nine 
females) with the diagnosis of Treacher Collins 
syndrome, selected from the computerized files 
of the Center for Craniofacial Disorders of 
Montefiore Medical Center. Diagnostic criteria 
included the results of extensive cephalometric 
and genetic analyses, including complete fami- 
ly pedigrees. Patients’ ages ranged from 1 week 
to 45 years. Two patients had undergone at 
least one previous plastic surgical procedure to 
correct facial and orbital deformities. Patients 
were examined in two sessions. A complete 
ocular examination was performed on each pa- 
tient, including Hertel exophthalmometry, ker- 
atometry, slit-lamp examination, cycloplegic 
refraction, and fundus examination with a di- 
lated pupil. 

Anthropometric measurements taken with a 
sliding calipers included the horizontal palpe- 
bral fissure length in primary gaze and on 
forced eyelid closure, the vertical palpebral 
fissure length, the intermedial canthal distance, 
the vertical distance from the lateral canthus to 
an extended intermedial canthal line, the dis- 
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Fig. 1 (Wang and associates). An 8-year-old girl with Treacher Collins syndrome. Left, Frontal view. The 
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antimongoloid obliquity of the palpebral fissures and hypoplasia of the malar bones are particularly evident. 
Right, Lateral view. Note the malformed, low-set auricle and micrognathia. 


tance from the upper eyelid margin to the 
pupillary light reflex, the interpupillary dis- 
tance, and the distance through which the up- 
per eyelid margin moves on going from down- 
gaze to upgaze (levator palpebrae function). 

Each patient was also examined for anatomic 
defects of the eyelids, lagophthalmos, presence 
and patency of the lacrimal puncta, displace- 
ment or absence of the lateral canthal tendon, 
facial asymmetry, and malar hypoplasia. Pho- 
tographs of each patient were taken for photo- 
grammetric analysis. Anatomic landmarks and 
techniques of measurement have been previ- 
ously described.’ 

The anthropometric data obtained were com- 
pared to population norms.*® A value greater 
than 2 S.D. from the mean for any given mea- 
surement was considered abnormal. A decrease 
in the horizontal palpebral fissure length of 4.0 
mm or more on forced eyelid closure was re- 
garded as a positive fissure narrowing sign. We 
determined this by measuring the horizontal 
palpebral fissure length in 100 normal patients 
of varying ages (range, 1 week to 70 years) 
without eyelid or adnexal disease. Narrowing 
of the horizontal palpebral fissure on forced 
eyelid closure was less than 2.0 mm in all 
patients older than 7 years of age and less than 
1.0 mm in all patients 7 years of age or younger. 
A value of 4.0 to 4.5 mm or less was considered 
subnormal for the distance between the upper 
eyelid margin and the pupillary light reflex.’ 


Results 


The horizontal palpebral fissure length was 
subnormal in nine patients, including six pa- 
tients older than 7 years of age and three 
patients 7 years of age or younger (Cases 2, 3, 
and 8). Forced eyelid closure resulted in a more 
pronounced narrowing of the horizontal palpe- 
bral fissure length in all of these patients, 
which we described as the fissure narrowing 
sign. Horizontal fissure length values are given 
in the Table (normal control subjects: mean, 
31.0 mm [range, 28.0 to 32.0 mm] for patients 
older than 7 years of age, and mean, 20.0 mm 
[range, 17.0 to 21.0 mm] for patients 7 years of 
age or younger). In all nine patients, the lateral 
canthal tendon was absent on external exami- 
nation, as determined by digital deviation of 
the lateral canthus nasally. In no patient was 
the fissure narrowing sign present without a 
short horizontal palpebral fissure length in pri- 
mary gaze and vice versa. 

The eyelids showed several consistent abnor- 
malities in the seven most severely affected 
patients. Notching or full-thickness defects 
were not found, nor was there any previous 
surgery to repair such an abnormality. Partial- 
thickness defects were, however, identified. 
The tarsal plates were much reduced or com- 
pletely absent in the medial one half to two 
thirds of the lower eyelids. Skin and conjuncti- 
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TABLE 
HORIZONTAL PALPEBRAL FISSURE LENGTHS (MM) IN 
NINE PATIENTS WITH THE FISSURE NARROWING SIGN 


EYELID POSITION 


PATIENT FORCED 


FISSURE LENGTH 
NO. EYE OPEN CLOSURE DECREASE 
1 R.E. 22.0 19.0 3.0 
LE. 20.0 16.0 4.0 
2 R.E. 20.0 16.0 4.0 
bE: 20.0 16.0 4.0 
3 R.E. 21.0 15:5 5.5 
LE. 21.0 15.5 9.5 
4 RE. 28.5 24.0 4.5 
LE. 29.0 25.0 4.0 
5 RE. 20.0 15.0 5.0 
LE. 20.0 15.0 5.0 
6 R.E. 23.0 19.0 4.0 
LE, 23.0 19.0 4.0 
7 R.E. 22.0 17.0 5.0 
LE. 24.0 18.0 6.0 
8 R.E. 20.0 15.0 5.0 
LE. 20.0 15.0 5.0 
9 R.E, 28.0 22.0 6.0 
LE. 28.0 22.0 6.0 


va overlying these regions were intact, but cilia 
were consistently absent along the margins. In 
all seven patients these defects were bilateral 
and symmetric. The contour of the lower eye- 
lids demonstrated a characteristic “S”-shaped 
configuration in the five patients with no previ- 
ous eyelid surgery. The palpebral apertures had 
an antimongoloid obliquity with a rounded, 
inferomedially displaced lateral canthus. The 
inferior lacrimal punctum was absent bilateral- 
ly in five of the seven patients. In the patient 
with the most severe expression of the syn- 
drome, the superior puncta were absent as well. 

The distance from the upper eyelid margin to 
the pupillary light reflex and the vertical palpe- 
bral fissure length were both subnormal in six 
patients. Five others had a subnormal distance 
between the upper eyelid margin and the pupil- 
lary light reflex with a normal vertical palpebral 


fissure length. In two severely affected patients, 
previous surgery of the eyelids and orbital re- 
gion precluded true assessment of these varia- 
bles, with the distance between the upper eye- 
lid margin and the pupillary light reflex and 
vertical palpebral fissure length both falling 
within the normal range. 

A supernormal intermedial canthal distance 
was found in only one patient. Lagophthalmos 
and an increased interpupillary distance were 
each found in three patients. Sclera visible be- 
neath the inferior corneoscleral limbus with the 
eye in primary position (scleral show) was iden- 
tified in seven patients. Facial asymmetry was 
noted in eight patients, and 11 patients were 
found to have significant malar hypoplasia. 

Cycloplegic refraction disclosed a refractive 
error requiring spectacle correction in 12 pa- 
tients. Regular astigmatism of greater than 2.00 
D was found in five patients. The mean and 
median astigmatism in these five patients was 
4.38 D and 4.75 D, respectively. The axis of the 
negative cylinder was usually in the quadrant 
of the horizontal palpebral fissure axis (for 
example, ranging from 15 to 80 degrees in the 
right eye). There was an overall correlation 
between the severity of facial and eyelid abnor- 
mality (malar hypoplasia, absent lateral can- 
thal tendon with downward displacement, and 
nasal lower eyelid deficiency) and the presence 
of astigmatism. In two patients, the astigma- 
tism was unilateral. In only one of these two 
patients was the facial and eyelid abnormality 
more severe on the side with the astigmatism. 
There were other patients with similar facial 
asymmetry without astigmatism. Keratometry 
disclosed differences in the corneal radius of 
curvature along axes approximating the astig- 
matic axes in each case. Significant anisometro- 
pia (greater than 1.50 D of spherical or cylindri- 
cal difference) was identified in eight patients. 


Discussion 


The Treacher Collins syndrome is a specific 
type of mandibulofacial dysostosis inherited as 
an autosomal dominant trait. The syndrome 
was first described by Berry in 1889,’ who 
reported a mild expression in a mother and 
daughter. His cases demonstrated two of the 
most commonly reported ophthalmologic 
findings in the disorder, namely colobomata in 
the temporal aspect of the lower eyelids and an 
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antimongoloid obliquity of the palpebral fis- 
sures. In 1900, Treacher Collins® published two 
additional case reports describing a more com- 
plete and characteristic expression of the syn- 
drome in which marked hypoplasia of the malar 
bones contributed significantly to the abnormal 
facies. 

Pires de Lima and Monteiro’ described two 
brothers with a severe expression of the syn- 
drome and postulated a disturbance in branchi- 
al arch development as a cause of the observed 
defects. Mandibular hypoplasia, external ear 
deformities, rectangular upward deviation of 
the lateral portion of the lower eyelids, and a 
mild facial asymmetry were added to the classic 
triad of anomalies elucidated by Treacher Col- 
lins. 

Absence of the lateral canthal tendon, a 
known anatomic deficiency in Treacher Collins 
syndrome, contributes significantly to many of 
the characteristic facial features. Hypoplasia of 





the malar bones (more specifically the frontal 
process of the zygomatic bone, which compris- 
es the inferotemporal orbital rim) may be the 
primary anatomic defect, which leads to failed 
development of the attachment site for the 
lateral canthal tendon.* Mild hypoplasia to 
aplasia of the frontal process of the zygoma has 
been identified in a series of 14 patients with 
Treacher Collins syndrome by using three- 
dimensional osseous surface reformation imag- 
ing from computed tomographic scans.” The 
frontal process was noted to be the most con- 
sistently and seriously deformed portion of the 
zygoma. 

The lack of lateral canthal fixation results in 
narrowing of the horizontal palpebral fissure in 
primary gaze and inferomedial displacement 
and rounding of the lateral canthus. Bachelor 
and Kaplan" described two patients with 
Treacher Collins syndrome who had surgically 
confirmed absence of the lateral canthal ten- 
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Fig. 2 (Wang and associates). Right eye of an 8-year-old girl with Treacher Collins syndrome. Top left, 
Photogrammetric representation with the eye open in primary gaze. Top right, Marked narrowing of the 
palpebral fissure is observed on forced eyelid closure as the sphincteral action of the orbicularis oculi pulls the 
lateral canthus medially. Bottom left, Schematic representation, eye open. Bottom right, Schematic representa- 
tion, forced closure. 
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don. In both cases, they noted drooping of the 
lower eyelids and a medial displacement of the 
lateral canthus, which was increased on active 
eyelid closure (fissure narrowing sign). Hori- 
zontal shortening of the fissure occurs with 
forced eyelid closure since the lateral canthal 
sling is not anchored to the temporal orbital 
rim. Sphincteral contraction of the orbicularis 
oculi pulls the lateral canthus medially in the 
absence of lateral fixation (Fig. 2). The 4.0-mm 
limit for designating fissure narrowing as an 
abnormality should allow for normal physio- 
logic variation and systematic error in measure- 
ment. 

The nine most severely affected patients in 
the present study had a fissure narrowing sign. 
In the five patients with more mild expressions 
and the fewest significant ocular findings, the 
sign was absent. There are no minimal diagnos- 
tic criteria for Treacher Collins syndrome and 
mildly affected individuals are sometimes 
missed. The fissure narrowing sign may thus 
prove useful in confirming the diagnosis of 
Treacher Collins syndrome, especially in pa- 
tients who fail to exhibit many of the more 
typical features. We do not, however, have suffi- 
cient data to conclude that its absence excludes 
the diagnosis. Because there is no definitive 
diagnostic test, such as a specific DNA marker 
or an identifiable gene locus, we could specu- 
late that the five patients with the fewest ocular 
findings may have a mandibulofacial dysosto- 
sis, but not Treacher Collins syndrome. 

The published reports of Treacher Collins 
syndrome are replete with references to colobo- 
mata in the temporal portion of the lower eye- 
lids. This defect is reported to occur in 69% of 
affected individuals.* Upper eyelid colobomata 
have been identified more rarely. In the present 
study, full-thickness colobomata, manifested as 
indentations or notching of the eyelid margins, 
were not found. The absence of the lateral 
canthal tendon results in an ‘’S’’-shaped lower 
eyelid contour, an antimongoloid slant, and a 
trapezoidal shape to the palpebral aperture. 
The false appearance of temporal lower eyelid 
colobomata is thus created in the absence of 
true full-thickness defects. Former references 
to such anomalies were probably descriptions 
of the unsupported lateral canthus that droops 
at its temporal aspect. 

Mann” provides a detailed description of the 
eyelid anomalies in a patient with Treacher 
Collins syndrome. The medial portion of the 
lower eyelid was thin, atrophic, and devoid of 
all marginal structures, including eyelashes 
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and meibomian glands. Such a partial-thick- 
ness dysgenesis, comprising a deficient tarsal 
plate, meibomian glands, and cilia with intact 
overlying skin and conjunctiva, has been de- 
scribed in several other case reports,’ typical- 
ly occurring in the medial one half to two thirds 
of the lower eyelids. In our study, bilateral 
absence of the tarsus and cilia in the medial 
portion of the lower eyelids was common in the 
more severely affected patients. 

The association of Treacher Collins syndrome 
with bilateral atresia of the lower lacrimal 
punctum and canaliculus has been reported.” 
Bilateral absence of the inferior lacrimal punc- 
tum was a common finding in our patients. This 
defect was always associated with the tarsal and 
ciliary deficiencies, which suggests failed de- 
velopment of components of the medial lower 
eyelids and not a full-thickness fusional defect. 
Only the most severely affected patients had 
this anomaly. 

Reduction in both the vertical palpebral fis- 
sure length and the distance between the upper 
eyelid margin and the pupillary light reflex, 
which indicates blepharoptosis, was found in 
six patients. A subnormal distance between 
the upper eyelid margin and the pupillary 
light reflex with a normal vertical palpebral fis- 
sure length, which indicated an inferior dis- 
placement of the entire palpebral fissure and 
a normally positioned globe, was found in 
five patients (Fig. 3). Mann” had described a 
downward droop of the upper eyelids at their 
temporal aspect, which led to an eccentric posi- 
tioning of the globe with respect to the palpe- 
bral aperture. Absence of the lateral canthal ten- 
don and malar hypoplasia results in sagging of 
the unsupported lateral canthus and downward 
traction on the upper eyelid. 

Kolar, Farkas, and Munro” studied surface 
structure in Treacher Collins syndrome by 
using a variety of anthropometric measure- 
ments. They identified a supernormal interme- 
dial canthal distance consistent with hypertel- 
oric orbits in 72% of the patients examined. In 
the present study, a supernormal intermedial 
canthal distance was found in only one patient. 

Experimentally induced soft tissue anomalies 
in rabbits, such as eyelid colobomata proximate 
to the corneoscleral limbus, have been shown to 
produce changes in the corneal curvature re- 
sulting in astigmatic refractive errors.’ The axis 
of astigmatism in these experimental cases was 
related to the position of the soft tissue anoma- 
ly. No change in central keratometry readings 
was detected. Direct comparison of these re- 
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Fig. 3 (Wang and associates). Top, Right eye of a 
patient with a blepharoptotic upper eyelid. Both the 
distance from the upper eyelid margin to the pupil- 
lary light reflex and the vertical palpebral fissure 
length are decreased. Middle, Right eye of a patient 
with an inferiorly displaced palpebral fissure. The 
vertical palpebral fissure length is normal, whereas 
the distance from the upper eyelid margin to the 
pupillary light reflex is decreased. Bottom, Normal 
right eye in primary gaze. 
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sults to the present study cannot be made since 
full-thickness colobomata were not observed in 
our patients. The astigmatic errors we found 
bore a rough axial relationship to some of the 
soft tissue defects noted. Central keratometry 
readings in our study did verify the astigmatism 
to be of corneal origin. 

Significant anisometropia was present in 
most patients. Although this has been associat- 
ed with problems of periorbital asymmetry 
(hemangiomas’"® and blepharoptosis"), no 
good correlation between refractive and ana- 
tomic asymmetry was found in our patients. 
The relationship between the eyelid abnormali- 
ties and refractive errors in the present study 
remains unclear. 
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OPHTHALMIC MINIATURE 


Miller looked into his eyes and saw . . 


. nothing. For the first time in his 


life, Sean Miller knew fear. He saw his own death, and remembered the 
long-past lessons in Catholic school, remembered what the sisters had 
taught him, and his fear was that they might have been right. His face broke 
out in a sweat and his hands trembled as, despite all his contempt for 
religion, he feared the eternity in hell that surely awaited him. 

Ryan saw the look in Miller’s eyes, and knew it for what it was. Goodbye, 


Sean. I hope you like it there... 


Tom Clancy, Patriot Games 
New York, Berkley, 1988, p. 497 





Accommodative Convergence in Hypermetropia 





Gunter K. von Noorden, M.D., and Cynthia W. Avilla, B.S. 


We compared the clinical characteristics of 
esotropic, hypermetropic children whose stra- 
bismus was fully corrected with spectacles 
(refractive accommodative esotropia) with 
those who remained orthotropic (that is, had 
no manifest strabismus on the cover test) in 
the presence of uncorrected hypermetropia. In 
addition to a standard ophthalmologic and 
orthoptic examination, we determined the 
stimulus accommodative convergence/accom- 
modation (AC/A) ratio by using the gradient 
method over a range of 6 diopters, the near 
point of accommodation, and random dot ster- 
eopsis. Hypermetropic patients without eso- 
tropia or significant esophoria were found to 
have a low AC/A ratio in contrast to those 
patients with refractive accommodative eso- 
tropia. This finding explains why esode- 
viations may be absent in some hypermetropic 
patients with uncorrected vision. We found a 
high prevalence of abnormally low near 
points of accommodation and defective or ab- 
sent stereopsis in both groups of patients. 


Te RELATIONSHIP between esotropia and hy- 
permetropia has been established ever since 
Donders made his classic contribution in 1864.’ 
In his treatise, Donders asserted that strabis- 
mus may be absent in those with severe hyper- 
metropia and speculated that such patients do 
not make the effort to accommodate sufficiently 
to clear their blurred retinal images. Donders 
suggested that if such patients would exert 
accommodation in accordance with their severe 
hypermetropia, esotropia would develop. 
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We had on several occasions, however, en- 
countered patients with uncorrected hyperme- 
tropia who had to make a great accommodative 
effort to have a visual acuity of 20/20. These 
patients, however, remained essentially ortho- 
tropic at near and distance fixation or devel- 
oped only insignificant amounts of esophoria. 
This observation, which is in apparent contrast 
with Donders’ teachings, led us to study this 
unusual response. 


Subjects and Methods 


Between 1973 and 1989, we studied nine 
consecutive, alert, and cooperative patients 
(Group A) who fulfilled the following criteria: 
no history of esotropia or any other form of 
strabismus, no previous optical correction of a 
hypermetropia of +4.00 diopters or more, ab- 
sence of anisometropia of more than 1.50 diop- 
ters, and orthotropia or esophoria of less than 
10 prism diopters at near or distance fixation 
without spectacles on an accommodative fixa- 
tion target. None of the patients had worn 
spectacles previously, and uncorrected visual 
acuity at distance was 20/30 or better with each 
eye in all but one patient (Case 2) whose visual 
acuity was R.E.: 20/50 and L.E.: 20/40. The 
ages of these patients ranged from 5 to 16 years 
at the time of the first examination (mean, 7.8 
years). The mean refractive error was +7.52 
diopters (range, +4.25 to +15.00 diopters) in 
the right eye and +7.51 diopters (range, +4.00 
to +15.00 diopters) in the left eye. In addition 
to a complete ophthalmologic examination, 
which included an orthoptic work-up, data on 
stimulus accommodation convergence /accom- 
modation (AC/A) ratio, near point of accom- 
modation, and stereoacuity were obtained. 

A cycloplegic refraction was performed, and 
the full refractive error was prescribed. After 
the spectacles had been worn for at least six 
weeks, the stimulus AC/A ratio was measured 
with the gradient method’ by clipping spherical 
lenses ranging from —3.00 to +3.00 diopters in 
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1-diopter steps on the patient’s spectacles. The 
heterophoria or heterotropia induced by the 
lenses was measured with the prism cover test 
while the patient fixated on an accommodative 
target at a viewing distance of 33 cm. The AC/A 
ratio was computed by dividing the change in 
horizontal heterophoria in prism diopters by 
the change in stimulus to accommodation in 
diopters (prism diopters/diopters [p.d./D]). 

The near point of accommodation was deter- 
mined with the Prince rule while the patient 
was wearing the full hypermetropic correction. 
An accommodative target (20/30 letter) was 
moved toward the patient along the ruler until 
the patient reported blurring. Several determi- 
nations were made, and the average distance at 
which blurring occurred was recorded in diop- 
ters. Stereopsis was measured with the TNO 
random dot stereo test. 

A control group (Group B) consisted of 30 
consecutive patients with refractive accommo- 
dative esotropia, that is, the patients’ esotropia 
was completely corrected by spectacles at near 
and distance fixation. Of these children, 29 had 
a corrected visual acuity of 20/40 or better. 
One patient (Case 1) had a visual acuity of R.E.: 
20/50 and L.E.: 20/40. The patients’ ages 
ranged from 6 to 13 years (mean, 11.6 years). 
The mean refractive error was +5.64 diopters 
(range, +3.50 to +9.25 diopters) in the right 
eye and +5.75 diopters (range, +3.75 to +9.50 
diopters) in the left eye. All patients in Group B 
had a constant esotropia without their specta- 
cles at near and distance fixation and had been 
esotropic for varying periods before the pre- 
scription of their first spectacles. One patient 
(Case 15) had a microtropia, and the other 
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patients were orthotropic or had a well-con- 
trolled esophoria with spectacles. 


Results 


The AC/A ratio in patients from Group A 
(Table 1) was found to be either reduced or its 
slope to be completely flat (Cases 5 and 9), in 
which case no significant phoria response could 
be evoked by adding plus and minus spherical 
lenses to the patient’s spectacles. In other 
words, there was no apparent synkinesis be- 
tween accommodation and convergence. The 
mean AC/A ratio in Group A was 1.53 p.d./D 
(range, 0 to 2.6 vs 4.19 p.d./D (range, 1.1 to 9.0 
p.d./D in Group B (Table 2). This difference 
was Statistically significant (t-test, P < .001). 

The results of measurements of the near 
point of accommodation in Group A and Group 
B are compared in the Figure with the upper 
and lower limits of normal near points of 
accommodation as established by Duane.’ 
Perhaps coincidentally, abnormally low near 
points were more frequently encountered in the 
right eye than in the left eye. The near points of 
all right eyes were chosen to display the varia- 
tions from the normal range. According to 
Duane,’ a near point of accommodation of less 
than 10 diopters in the age group under consid- 
eration (5 to 14 years) must be considered 
abnormally low. Two of eight patients from 
Group A had an abnormally low near point in 
one eye (Cases 1 and 2), and two had a reduced 
near point in both eyes (Cases 5 and 9) (Table 
1). Of 30 children from Group B, ten had 


TABLE 1 
CLINICAL CHARACTERISTICS OF PATIENTS IN GROUP A 





REFRACTION VISUAL ACUITY NPA (p)* 

CASE NO., —— — STEREOPSIS 

AGE (YRS) R.E. L.E. R.E. L.E. R.E. L.E. AC/A (SEC) 
1,7 +15.00 +15.00 20/30 20/30 6 10 2.3 240 
2,6 +13.00 + 1.00 x 95 +13.00 + 1.00 x 80 20/50 20/40 8 10 1.3 1,980 
3,5 +5.50 +5.75 + 0.25 x 30 20/30 20/25 Not tested 2.3 Nil 
4,8 +4.75 +4.75 20/20 20/20 13 13 2.6 Nil 
5,9 +7.00 +6.00 20/30 20/20 3 8 Absent Not tested 
6,5 +4.25 +4.00 20/20 20/20 14 15 2.1 60 
7, 16 +4.00 + 0.50 x 105 +3.75 + 0.50 x 40 20/20 20/20 10 10 1.6 15 
3.7 +6.50 +7.50 20/25 20/30 14 14 1.6 60 
9,8 +7.00 +7.00 20/20 20/20 9 9 Absent 240 





*NPA indicates near point of accommodation. 
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TABLE 2 
CLINICAL CHARACTERISTICS OF PATIENTS IN GROUP B 


NPA (p)* 

CASE NO., STEREOPSIS 
j E 8 9 1:1 1,980 
2.22 9 9 6.8 Nil 
3, 6 11 9 4.5 120 
4,8 9 10 4.1 120 
5,6 15 15 4.1 240 
6, 8 8 9 3.8 30 
7, 10 ri 9 3.1 60 
8, 10 12 12 3.5 60 
9,8 12 14 2i Nil 

10,9 11 10 4.3 Nil 
11,8 18 18 3.0 Nil 
12,9 12 12 5.6 Nil 
13, 13 1i 12 2.3 Nil 
14, 7 11 11 8.0 240 
15, 8 12 13 3.0 Nil 
16, 12 11 12 6.3 30 
17,6 15 19 4.6 240 
18, 8 12 12 3.0 Nil 
19,8 9 8 9.0 240 
20, 6 10 10 4.3 Nil 
21: te 8 9 4.8 Nil 
22, 13 8 9 3.8 240 
23, 9 8 9 4.8 1,980 
24,7 12 10 1.3 1,980 
25, 6 12 12 15 1,980 
26, 8 11 9 3.3 60 
27,9 10 12 5.0 240 
28,9 13 14 5.6 1,980 
29, 12 11 12 §.3 60 
30, 10 10 11 4.0 120 


*NPA indicates near point of accommodation. 


abnormally low near points of accommodation 
in one (Cases 3, 4, and 26) or both eyes (Cases 
1, 6, 7, 19, 21, 22, and 23). 

Four patients (Cases 1, 2, 5, and 9) from 
Group A and one patient (Case 1) from Group B 
had reduction of both AC/A ratio and near 
point of accommodation, but no correlation 
between these two measurements existed in the 
remainder of the patients from Groups A and B. 

Stereopsis was considered to be decreased 
when it was measured to be less than 240 
seconds of arc.* Reduced stereopsis or stereo- 
blindness was recorded in five of eight patients 
from Group A whose stereopsis was tested and 
in 21 of 30 patients from Group B. Thus, re- 
duced or absent stereopsis was a feature that 
occurred frequently in patients with severe hy- 


permetropia with and without refractive ac- 
commodative esotropia. 

We found no relationship between reduced 
stereopsis and a reduced near point of accom- 
modation because we studied stereoblind pa- 
tients with a normal near point of accommoda- 
tion (Group A, Case 4; Group B, Cases 9 to 13, 
15, 18, and 20) and those with reduced near 
points of accommodation and normal stereop- 
sis (Group B, Cases 6 and 7). Likewise, no 
relationship was seen between visual acuity at 
near and reduced stereopsis because visual acu- 
ity at near, though not tested in all patients, 
was normal (J1) in patients with reduced stere- 
opsis (Group B, Cases 15, 18, 20, and 21). 


Discussion 


According to Donders,’ uncorrected hyper- 
metropia may cause esotropia because of exces- 
sive accommodation. Donders also realized, 
however, that only a comparatively small num- 
ber of esotropic patients develop hypermetro- 
pia and suggested that fusion preserves most 
hypermetropic individuals from strabismus. If 
accommodative convergence is compensated 
for by fusional divergence, one would expect 
such patients to have a significant degree of 
esophoria at near and distance fixation. The 
patients from Group A, however, were ortho- 
tropic or had esophorias of less than 10 prism 
diopters. 

The data from Group A show that alow AC/A 
ratio must be added to excessive accommoda- 
tive convergence and the range of motor fusion 
amplitudes as a factor that determines whether 
a hypermetropic individual becomes esophoric 
or esotropic or remains orthotropic. These pa- 
tients were orthotropic or had only insignifi- 
cant amounts of esophoria without spectacles 
despite excessive accommodation required to 
recognize the fixation target used during mea- 
surement of the near deviation. 

It has been determined that the normal val- 
ues for the AC/A ratio range from 2.76 p.d./D 
to 4.50 p.d./D, depending on the methods 
used. The mean AC/A ratios obtained in 
Group A must be considered abnormally low 
and those from Group B as within the normal 
range. 

The stimulus method’ to determine the AC/A 
ratio is used widely in clinical work.*” As sug- 
gested by Alpern, Kincaid, and Lubeck,’ how- 
ever, one disadvantage of this method is the 
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difficulty in determining the state of the pa- 
tient’s accommodation when plus or minus 
lenses are placed before the eyes. It is planned 
to measure the response AC/A ratio, that is, the 
AC/A ratio related to the accommodative re- 
sponse in a suitable subject to corroborate our 
findings even though a predictable increase of 
the response AC/A ratio of 8%° would not 
change the significance of our data. 

We must ask whether the reduced AC/A ratio 
in Group A is a primary, innate, or a secondary 
phenomenon. This question becomes moot if 
one shares the view of many investigators who 
consider the stimulus AC/A ratio as a stable, 
genetically determined relationship between 
accommodation and convergence, based on a 
fixed central nervous system arrangement that 
remains immutable until the presbyopic age or 
throughout life.“ If one agrees with Helm- 
holtz,” however, that the association between 
accommodation and convergence is a learned 
process, the possibility must be considered that 
certain individuals with uncorrected severe hy- 
permetropia fail to make the sustained accom- 
modative effort necessary to focus and conse- 
quently develop a low AC/A ratio. In that case, 
we would expect a good correlation between a 
low AC/A ratio and a reduced near point of 
accommodation. With the exception of Cases 1, 
2, 5, and 9 from Group A and Case 1 from 
Group B, however, such a correlation did not 
exist in the remainder of our patients. For this 
reason and because of the studies cited, we are 
inclined to favor the first theory and suggest 
that an intrinsically low AC/A ratio may pro- 
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Figure (von Noorden and Avilla). 
Near point of accommodation in 
relation to age. Open circles indi- 
cate patients in Group A; solid cir- 
cles, patients in Group B; stippled 
area, normal range; A, lowest val- 
ues; B, average values; and C, high- 
est values. 


22 


tect certain patients with uncorrected hyperme- 
tropia from developing esotropia or esophoria. 

The finding of a reduced near point of accom- 
modation in hypermetropic patients with and 
without strabismus is of interest. Low near 
points of accommodation have been described 
in connection with ametropic amblyopia in pa- 
tients with severe hypermetropia.™?" It has 
even been suggested that one of the possible 
causes of ametropic amblyopia is a reduced 
near point of accommodation.” Reduced near 
vision in the presence of normal distance vi- 
sion, however, is not a recognizable amblyopio- 
genic factor, and with the exception of Case 2, 
none of our patients with a reduced near point 
was amblyopic. Rather, we suggest the possibil- 
ity that patients with uncorrected hypermetro- 
pia do not fully accommodate at all times dur- 
ing infancy. The resulting hypoaccommodative 
state may eventually cause a reduced accommo- 
dative range, perhaps even a disuse atrophy of 
the ciliary muscle. Although this hypothesis 
remains unsupported, we have no better expla- 
nation for a reduced near point of accommoda- 
tion in more than one third of our patients. We 
did not determine the pupillary near response 
in those with reduced near points to explore 
whether there are other anomalies of the near 
reflex in such patients. 

The finding of reduced or absent stereopsis as 
a common feature in patients with moderate or 
severe hypermetropia was unexpected. Re- 
duced or absent stereopsis was not consistently 
associated with a reduced near vision from a 
reduced near point of accommodation. We were 
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also unable to associate the age at which the 
hypermetropia was optically corrected and the 
esodeviation was controlled with spectacles 
with the sensitivity of stereopsis. We believe, 
however, that the reduced stereopsis in Group B 
might be explained on the basis of varying 
periods of esotropia that were present before 
the wearing of corrective lenses. It is well 
known from clinical experience” and animal 
experiments’*”’ that disruption of binocular vi- 
sion during visual immaturity will cause a per- 
manent defect of stereopsis. It will be of inter- 
‘est to explore whether the defect of stereopsis 
in patients with refractive accommodative eso- 
tropia can be correlated with optokinetic asym- 
metry, which is another sign of early disruption 
of binocular vision.’**° 

Reduced stereopsis in five of the eight pa- 
tients tested in Group A must be caused by a 
different mechanism because none of the chil- 
dren we studied had manifest strabismus or a 
history of such. What these patients may have 
had in common, however, was a period of 
blurred form vision in both eyes before optical 
correction of their hypermetropia. Defective 
stereopsis has been reported after bilateral 
form vision deprivation from patching of in- 
fants.” We have also learned from experi- 
ments in infant monkeys that a reduction in the 
number of cortical binocular neurons (which 
are necessary for stereopsis”) is not only caused 
by artificial strabismus,”’*° anisometropia,”’ and 
unilateral eyelid closure,” but occurs also after 
bilateral and symmetric deprivation of form 
vision.” It is reasonable to assume, therefore, 
that the blurring of vision during infancy before 
the wearing of spectacles caused deprivation of 
form vision, loss of cortical binocular function, 
and thus a reduction or loss of stereopsis in 
most patients from Group A. It is of interest 
that a mild ametropic amblyopia was present in 
only one of these patients (Case 2), which 
suggests that stereopsis is a visual function 
more sensitive to the effects of bilateral visual 
deprivation than visual acuity. This observa- 
tion is in accord with recent data from our 
animal laboratory that show that only brief 
periods of bilateral form vision deprivation in 
visually immature monkeys suffice to cause a 
decrease of stereopsis without significantly af- 
fecting monocular visual acuity.” 

To avoid the visual deprivation effect of un- 
corrected hypermetropia in excess of four diop- 
ters on the immature visual system, to improve 
near vision in those with a reduced near point 
of accommodation, and to preserve stereopsis, 


we recommend optical correction in children 
under the age of 4 years, even in the absence of 
a manifest or latent esodeviation. 
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OPHTHALMIC MINIATURE 
“Stand still and shut your eyes for a moment,” commanded Miss 
Brandon’s voice from the bed, ‘‘and then you'll be able to see. I can’t have 


the blinds up. My eyes are bad.”’ 


Mrs. Brandon obediently halted, shut her eyes, and presently opened 
them again. The gloom was now less dense to her sight and without 
difficulty she reached the chair placed by the bedside. 


Angela Thirkell, The Brandons 


London, The Hogarth Press, 1988, p. 37 





A Comparative Study of Grating and Recognition Visual 


Acuity Testing in Children With Anisometropic 


Amblyopia Without Strabismus 





David S. Friendly, M.D., Mohamad S. Jaafar, M.D., and Dora L. Morillo, C.O.T. 


Bailey-Lovie-Ferris visual acuity charts and 
Teller visual acuity cards were used to com- 
pare recognition and grating visual acuity at 
near testing distances in 32 children with 
anisometropic amblyopia without strabismus. 
Appropriate optical corrections were worn. 
Test-retest intraobserver reliability was high- 
er for letters (r = .95) than for gratings (r = .68). 
Using 20/30 visual acuity or better as the 
criterion for normal visual acuity, eight eyes 
with letter visual acuities ranging from 20/42 
to 20/138 would have been inaccurately found 
to be normal by using the Teller visual acuity 
cards alone. Grating visual acuity measure- 
ments tended to be better than letter visual 
acuity; and, in general, they did not worsen 
proportionately with poorer letter visual acu- 


ity. 


We: evatuatep the sensitivity of Teller visual 
acuity cards in identifying amblyopia in non- 
strabismic, literate children with anisometropic 
amblyopia. Preferential viewing techniques 
have been used for infant and toddler visual 
acuity assessment for several years. Various 
techniques have been proposed and several 
reviews of these procedures have been report- 
ed.’* Forced choice preferential looking and 
operant preferential looking typically require 
15 to 45 minutes to derive a binocular visual 
acuity estimate. In 1985, McDonald and associ- 
ates’ introduced the visual acuity card proce- 
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dure, which reduced testing time for binocular 
visual acuity assessment to three to five min- 
utes. A commercial version of this practical 
infant visual acuity test is now available and is 
gaining acceptance. Few studies have been per- 
formed on visually abnormal patients who are 
sufficiently mature to provide both grating vis- 
ual acuity and recognition visual acuity.°” 
Therefore, the validity of the Teller visual acu- 
ity cards in detecting amblyopia is not estab- 
lished. Previous investigations®” have not em- 
phasized the patient group selected in our 
study; yet it is specifically this group that repre- 
sents the greatest challenge. Strabismic chil- 
dren with amblyopia tend to obtain medical 
attention before anisometropic, nonstrabismic 
children with amblyopia, because the former 
usually have a cosmetic deformity, whereas the 
latter do not. Moreover, young children virtual- 
ly never compare spontaneously the visual acu- 
ities of their eyes. Nonstrabismic children with 
amblyopia are without subjective complaints 
and appear objectively normal (no symptoms or 
visible signs). Anisometropic amblyopia tends 
to be detected at the time of the first preschool 
or school vision screening test.” In the United 
States, most children do not receive preschool 
vision tests. Therefore, this population usual- 
ly first receives medical attention at about 6 
years of age. At this age, amblyopia therapy is 
difficult and usually not very effective. 

Clinically significant amblyopia occurs in ap- 
proximately 2% of the population.” The pro- 
portion caused by anisometropia is not known 
precisely. In some published amblyopia preva- 
lence surveys, however, straight-eyed patients 
have constituted more than one half of the 
sample. Most patients presumably have aniso- 
metropic amblyopia.” If the visual acuity card 
procedure is to be used for screening purposes, 
it is important to know its effectiveness in this 
proportionately large group of amblyopic pa- 
tients. 
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Patients and Methods 





Children 8 years of age or older with aniso- 
metropic amblyopia were located from the com- 
puterized records of the Department of Oph- 
thalmology at our institution. Families were 
paid to participate in the study, and each pa- 
tient was offered a free, complete ocular exami- 
nation. All spectacles worn were prescribed by 
physicians within one year. Many participating 
patients had been treated previously by occlu- 
sion therapy and all wore spectacles. 

Both visual acuity tests were performed on 
both eyes of each patient at each testing ses- 
sion. The test given first, the eye tested first for 
each test, and, for the letter test, the chart used 
first were all determined by random assign- 
ments made previously by an original computer 
program. Consecutively numbered envelopes 
were used for assignment purposes. 

One of us (D.L.M.) completed an instruction- 
al course in the visual acuity card procedure 
and had several months of practical experience 
in using the cards on infants and young chil- 
dren before participation in this study. 

The visual acuity cards used were purchased 
from Vistech Consultants, Inc. (Dayton, Ohio). 
The step in spatial frequency between cards was 
one-half octave. The display apparatus consist- 
ed of a central, gray, cardboard screen with a 
rectangular opening against which the cards 
were held from behind. Two side panels are 
attached to the central panel. The luminance of 
the screen area was a uniform 10 candelas /m°. 
The test distance was maintained at 55 cm from 
the patient’s eyes to the peephole in the center 
of the visual acuity cards. The eye-to-card dis- 
tance was measured repeatedly during each 
testing session by a tape measure and was kept 
constant by means of an overhead vertical pan- 
el, which tended to prevent forward head dis- 
placement. An assistant was needed to restrain 
the movements of a few of the younger chil- 
dren. The testing technique used was that de- 
scribed in the handbook provided by Vistech 
Consultants, Inc. Appropriate optical correc- 
tions were worn; the eye not being tested was 
covered by a commercially available adhe- 
sive eye patch. Children were asked to state 
the location of the stripes, either left or right. 
Eye movements were monitored continuously 
through the central peephole. Visual acuity 
scores were determined by integrating all avail- 
able test data. The scores were converted from 
cycles/cm to cycles/degree and approximate 


Snellen equivalents were derived from tables 
provided in the handbook by using the conven- 
tion that 30 cycles/degree is numerically equiv- 
alent to 20/20 Snellen. Previously obtained 
visual acuity results were not available to the 
examiner (D.L.M.) at the time of repeat testing. 

Two Bailey-Lovie-Ferris charts™! were pho- 
tographically reduced to 35 cm for viewing. 
Letter contrast was about 85%, similar to that of 
the gratings. Luminance was measured with a 
light meter and was kept the same as that of the 
gratings. A chin rest and forehead restraint 
device were used to assure constant measured 
test distances. Appropriate optical corrections 
were worn; an adhesive eye patch was used to 
occlude the nontested eye. Cover-uncover tests 
were performed at near fixation to assure ab- 
sence of strabismus. Patients were asked to read 
all visible letters starting at the top of the chart. 
For some patients, the testing distance had to 
be decreased for the top letters to be seen. Each 
correct and incorrect response was recorded. 
Testing continued until four of five letters on a 
line were read incorrectly. Credit was given for 
all correct responses above that line by the 
method of interpolation described by Ferris and 
associates.” Different charts were used for right 
and left eyes. Previously obtained visual acuity 
data were not available to the examiner (D.S.F.) 
at the time of repeat testing. 

All 32 patients tested were invited to return 
for repeat testing. Fifteen patients returned for 
the purpose of reliability evaluation. Testing 
procedures were carried out in the same se- 
quence and by the same examiners on the 
second visit as on the first visit. 


Results 


Patients ranged in age from 8 to 17 years with 
a mean of 11 years. Twelve patients had hyper- 
metropic anisometropia; 20 patients had myop- 
ic anisometropia. The degree of anisometropia 
in spherical equivalents ranged from 0.87 to 
5.25 diopters for the hypermetropic eyes and 
from 0.50 to 12.25 diopters for the myopic eyes. 
The mean anisometropia for all patients was 
4.59 diopters. The eye with the higher degree of 
anisometropia was in all cases the more poorly 
seeing eye by the letter test (Table). 

Visual acuity results obtained by the two tests 
used were compared by using their LogMAR 
(logarithm of the minimal angle of resolution) 
equivalents. The results are shown in Figure 1. 
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TABLE 


CLINICAL DATA OF VISUAL ACUITY MEASUREMENTS OF 32 PATIENTS 





PATIENT NO., 
AGE (YRS) EYE 


1,.10 RE. 
Le. 
2,8 R.E. 
LE. 
3, 16 RE. 
LE 
RE. 
LE. 
4, 17 R.E. 
LE 
5, 14 R.E. 
LE, 
RE. 
Lae. 
6, 14 R.E. 
LE. 
re Ys RE. 
ee 
R.E. 
LE. 
8,17 R.E. 
L.E. 
9, 8 RE. 
Lc: 
10, 9 FUE. 
LE. 
11,8 R.E. 
LE 
ALE. 
Lt. 
12, 11 RE. 
LE: 
R.E. 
LE. 
13, 9 R-E. 
LE 
R.E. 
LE. 
14, 8 R.E. 
Lae. 
15, 8 RE: 
"y 
R.E. 
LE 
16, 11 R.E. 
A 
RE, 
LE. 


REFRACTION 


—0.50 
—13.00 +0.50 x 90 
—2.50 +0.75 x 180 


—15.50 +3.25 x 180 


0.00 
+4.75 +1.00 x 90 
0.00 
+4.75 +1.00 x 90 
—5.00 +1.50 x 90 
—9.50 +1.50 x 85 
+2.00 +0.75 x 100 
+4.00 +2.50 x 80 
+2.00 +0.75 x 100 
+4.00 +2.50 x 80 
—9.50 +1.50 x 160 
—2.25 
—1.00 +0.25 x 90 
—8.00 +2.50 x 90 
—1.00 +0.25 x 90 
—8.00 +0.25 x 90 
—10.75 +1.00 x 90 
—2.25 
—5.50 
—10.50 +1.50 x 90 


—18.50 +2.50 x 120 


—10.50 +1.00 x 90 
0.00 
—2.00 +1.00 x 90 
0.00 
—2.00 +1.00 x 90 
—6.00 +2.00 x 45 
—2.50 
—6.00 +2.00 x 45 
—2.50 
0.00 +2.00 x 100 
—0.75 +0.75 x 90 
0.00 +2.00 x 100 
—0.75 +0.75 x 90 
—2.75 +0.50 x 180 
—7.75 +1.75 x 130 
+0.75 
+4.00 +1.00 x 100 
+0.75 
+4.00 +1.00 x 100 
—7.25 +1.75 x 125 
—1.50 +0.50 x 60 
—7.25 +1.75 x 125 
—1.50 +0.50 x 60 


LOGMAR 


—0.10 
0.90 
0.22 
0.52 

—0.06 
0.58 

=0.10 
0.74 
0.06 
1.31 

—0.10 
0.88 

—0.14 
0.92 
0.56 
0.02 
0.00 
0.54 

—0.02 
0.50 
1.29 
0.06 
0.34 
0.46 
0.92 
0.42 
0.12 
0.68 
0.08 
0.70 
0.42 
0.00 
0.36 
0.10 
0.24 
0.08 
0.28 
0.10 
0.14 
0.40 
0.22 
0.32 
0.12 
0.28 
0.42 
0.14 
0.46 
0.04 


BAILEY-LOVIE-FERRIS 
VISUAL ACUITY CHARTS 


20-FT. SNELLEN EQUIVALENT 


16 
159 
33 
66 
17 
76 
16 
110 
23 
407 
16 
151 
14 
166 
73 
21 
20 
69 
19 
63 
386 
23 
44 
58 
166 
53 
26 
96 
24 
100 
53 
20 
46 
25 
35 
24 
38 
25 
28 
50 
33 
42 
26 
38 
53 
28 
58 
22 


TELLER VISUAL ACUITY CARDS 


LOGMAR 


—0.10 
0.50 
—0.10 
0.20 
—0.10 
—0.10 
—0.10 
0.08 
—0.10 
0.37 
—0.10 
0.37 
—0.10 
0.20 
—0.10 
—0.10 
—0.10 
0.37 
—0.10 
0.20 
0.50 
0.08 
0.37 
0.20 
0.20 
0.20 
0.08 
0.37 
0.08 
0.20 
0.20 
0.08 
0.08 
—0.10 
0.50 
0.08 
0.20 
=0.10 
0.08 
0.37 
—0.10 
0.20 
—0.10 
0.08 
0.37 
—0.10 
0.37 
0.08 


20-FT. SNELLEN EQUIVALENT 


16 
63 
16 
32 
16 
16 
16 
24 
16 
47 
16 
47 
16 
32 
16 
16 
16 
47 
16 
32 
63 
24 
47 
32 
32 
32 
24 
47 
24 
32 
32 
24 
24 
16 
63 
24 
32 
16 
24 
47 
16 
32 
16 
24 
47 
16 
47 
24 
(Continued on page 296) 
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TABLE (Continued) 
CLINICAL DATA OF VISUAL ACUITY MEASUREMENTS OF 32 PATIENTS 





BAILEY-LOVIE-FERRIS 


PATIENT NO.. VISUAL ACUITY CHARTS TELLER VISUAL ACUITY CARDS 
AGE (YRS) EYE REFRACTION LOGMAR 20-FT. SNELLEN EQUIVALENT LOGMAR 20-FT. SNELLEN EQUIVALENT 
ett AE. 0.00 0.04 22 —0.10 16 
LE. +0.75 +0.25 x 90 0.84 138 0.08 24 
R.E. 0.00 —0.04 18 =0.10 16 
LE. +0.75 +0.25 x 90 0.92 166 —0.10 16 
18,9 R.E. —4.50 +2.50 x 92 0.16 29 =0.10 16 
LE. —10.00 +4.00 x 85 0.74 110 0.37 47 
19, 10 RE. —11.25 +0.75 x 120 0.26 36 0.20 32 
LE. =6.50 +1.75 x 90 0.12 26 0.20 32 
R.E. —11.25 +0.75 x 120 0.30 40 0.20 32 
LE. =6.50 +1.75 x 90 0.02 21 0.10 16 
20, 12 RE. =1.25 +1.00 x 95 0.06 23 0.20 32 
LE: —12.50 +3.00 x 100 0.54 69 0.37 47 
R.E. —1.25 +1.00 x 95 0.06 23 =0.10 16 
LE. —12.50 +3.00 x 100 0.40 50 0.50 63 
Ri T7 RE. 0.00 +0.75 x 90 —0.04 18 =0. 10 16 
LE. +3.00 +1.25 x 90 0.58 76 0.20 32 
22; 12 R.E. 0.00 +0.50 x 90 0.06 23 —0.10 16 
LE. +3.50 +0.75 x 90 0.44 55 —0.10 16 
R.E. 0.00 +0.50 x 90 0.10 25 =0.10 16 
LE: +3.50 +0.75 x 90 0.44 55 0.08 24 
23, 13 R.E. —4.50 +2.50 x 75 0.22 33 0.20 32 
LE. —10.50 +5.00 x 110 0.64 87 =6.10 16 
RE. —4.50 +2.50 x 75 0.18 30 —0.10 16 
LE. —10.50 +5.00 x 110 0.68 96 0.08 24 
24, 8 RE: —0.50 0.10 25 —0.10 16 
kE —9.25 +2.00 x 180 0.60 80 0.08 24 
25, 11 rie: +1.00 +1.50 x 90 0.32 42 0.08 24 
LE. 0.00 +0.50 x 85 0.16 29 0.08 24 
26, 11 R.E. —1.75 +3.00 x 100 0.26 36 0.20 32 
LE: 0.00 +0.50 x 90 0.02 21 —0.10 16 
R.E. —1.75 +3.00 x 100 0.10 25 0.20 32 
iE. 0.00 +0.50 x 90 —0.06 17 aT 16 
27,9 R.E. +1.00 0.14 28 —0.10 16 
LE; +2.50 0.86 145 0.20 32 
28, 9 R.E. +1.00 +0.50 x 90 0.04 22 0.08 24 
LE +4.50 +0.75 x 90 0.16 29 0.50 63 
29, 8 RE. +3.50 0.34 44 0.20 32 
LE 0.00 0.02 21 =0.10 16 
30, 15 RE. —2.75 +0.75 x 90 0.02 21 —0.10 16 
L.E. —4.75 +1.50 x 80 0.10 25 =0.10 16 
31,8 RE. 0.00 +0.25 x 180 0.00 20 —0.10 16 
LE. +1.75 +0.75 x 90 0.60 80 0.37 47 
32, 8 RE. —8.00 +2.00 x 110 0.36 46 = 10 16 
LE -2.00 +1.00 x 95 0.26 36 —0.10 16 
RE. —8.00 +2.00 x 110 0.40 50 s010 16 
E =2.00 +1.00 x 95 0.30 40 0.20 32 
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In all but two cases, visual acuity scores were 
better by the Teller cards than by the Snellen 
letters. The slope of the regression line was 
0.18, which indicates a tendency for the scores 
by the Teller cards not to worsen proportionate- 
ly with poorer Snellen letter visual acuities. 
The product moment correlation coefficient was 
‘aes 

The interval between test and retest ranged 
from one to 22 weeks with a mean of 11 weeks. 
The results of intraobserver test-retest by 
Snellen letters are shown in Figure 2. The 
product moment correlation coefficient was .95. 
Test-retest results by Teller visual acuity cards 
are shown in Figure 3. The correlation coeffi- 
cient was .68 by the Pearson product moment 
method and .80 by the Spearman rank method. 


Discussion 


Bailey-Lovie-Ferris charts were used in this 
study because they incorporate all but one of 
the recommendations of the Committee on Vi- 
sion of the National Academy of Sciences- 
National Research Council.’ The charts were 
reduced in size for near presentation to provide 
similar testing distances for both the resolution 
and recognition visual acuity tests. 

LogMAR units were used in this study for 
both visual acuity tests, because barely noticea- 





Fig. 1 (Friendly, Jaafar, and Mor- 
illo). Letter visual acuities (Log- 
MAR) compared with grating visu- 
al acuities (LogMAR) for amblyopic 
eyes. A line of best fit has been 
drawn through the scattergram. 


ble differences in visual acuity have the same 
numerical values throughout the LogMAR visu- 
al acuity scale.” 

Of the 30 patients with amblyopia with letter 
visual acuities worse than 20/30, eight patients 
with visual acuity ranging from 20/42 to 20/ 
138 by the letter test were found to have grating 
visual acuities of 20/30 or better. Using the 
20/30 criterion (which seems reasonable since 
it is frequently used in visual acuity screening 
tests”) the sensitivity of the Teller cards was 
22/30 or 73%. All patients wore appropriate 
corrections for both visual acuity tests. We did 
not test the amblyopic eyes of these patients 
without correction, as might occur in a screen- 
ing session. Of the eight patients with false- 
negative results, four would have been expect- 
ed to see as well with their amblyopic eyes 
without correction at the testing distance used. 

Overall, performance was much better on the 
Teller test than on the letter recognition test. 
Only two patients had better visual acuities by 
the Snellen letters than by the visual acuity 
cards. Also, the differences between visual acu- 
ities tended to increase as recognition visual 
acuity worsened. Both of these findings have 
been previously reported.” 

Test-retest correlation was good for the 
Snellen letters, but not as good for the Teller 
cards. More data points approached the line 
with a 45-degree slope representing perfect 
agreement between the two variables for the 
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Fig. 2 (Friendly, Jaafar, and Mor- 

0.8 illo). Letter visual acuities at first 

s testing session (LogMAR) com- 

pared with letter visual acuities at 

o second testing session (LogMAR). 

0.4 a a A line of best fit has been drawn 
through the scattergram. 


LOG MAR LETTERS SECOND TRIAL 
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Snellen letters than for the Teller cards, which Teller cards, the Spearman rank correlation 
indicates greater consistency as well as higher coefficient may better represent the degree of 
correlation by this method. Because of the dis- association for this test-retest comparison. 
continuous nature of the scale used for the Most previous studies that have compared 


Fig. 3 (Friendly, Jaafar, and Mor- 
illo). Grating visual acuities at first 
testing session (LogMAR) com- 
pared with grating visual acuities 
at second testing session (Log- 
MAR). A line of best fit has been 
drawn through the scattergram. 
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grating and recognition visual acuity tests of 
amblyopic eyes have found better visual acuity 
scores by the grating method than by the recog- 
nition method.*" However, in one carefully 
documented report, the two measures correlat- 
ed reasonably well.” The authors of this report 
used nonstandard presentation and scoring 
methods and did not use Teller visual acuity 
cards. Possible reasons for the disparity be- 
tween the two visual acuity measurements for 
patients with anisometropic amblyopia have 
been reported in detail by Mayer, Fulton, and 
Rodier. These authors mentioned differences 
in testing methodology, spurious resolution of 
repetitive patterns, nonlinearities in neural 
processing, and dissimilarities in object field 
size as potentially contributing factors. Other 
reported possible contributing factors include 
contrast sensitivity differences between the 
gratings and letters based on stimulus size 
differences” and artifacts originating from the 
edges of the gratings.” 

Our study does not address directly the po- 
tential usefulness of Teller visual acuity cards 
for amblyopia screening of infants, the popula- 
tion for which they were designed. However, 
the reliability and validity of Teller visual acu- 
ity cards as an amblyopia screening test for 
such patients may be less than optimum. Based 
on the results of this study, it would appear that 
Teller visual acuity card scores for children 
with anisometropic amblyopia need to be inter- 
preted cautiously. 
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Functional Eyelid Pulling in Children 





Robert A. Catalano, M.D., Mary Gina Trevisani, M.D., and John W. Simon, M.D. 


Five children (three girls and two boys, aged 
31⁄2 to 9⁄2 years) were referred by their pedia- 
tricians for evaluation of intermittent pulling 
on their eyelids. All the children were free of 
systemic disease. One child wore spectacles 
for accommodative esotropia but no child had 
evidence of an acute ocular disorder. The du- 
ration of symptoms before examination 
ranged from one to 13 months. None of the 
parents were able to identify temporally relat- 
ed stressful events. Reassurance alone was 
given to both parents and children; eyelid 
pulling resolved in all cases within two 
weeks. In only the youngest patient did eyelid 
pulling recur and no child developed other 
symptoms during a follow-up of six to 15 
months. Following resolution, parents be- 
lieved their children pulled on the eyelids to 
gain attention or because their eyes were ini- 
tially irritated and they then developed a “bad 
habit.” Children said they did it to “look 
funny” or because their “eyes were not open- 
ing enough.” 


CritpreN AND ADULTS may pull on their eyelids 
to relieve ocular irritation secondary to misdi- 
rected eyelashes, a foreign body, or an inflam- 
matory disorder of the eyelid. Occasionally, the 
eyelids may be pulled to simulate a stenopeic 
slit to reduce an uncorrected refractive error, or 
to relieve diplopia related to an uncorrected 
strabismic disorder. Eyelid pulling, unrelated 
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to an organic disorder, is an unusual clinical 
problem. 

We studied the course of children who pulled 
their eyelids in the absence of an underlying 
ocular or systemic disease. Associated stresses, 
the parents’ and child’s belief regarding causa- 
tive factors, and the parents’ belief regarding 
factors responsible for resolution were exam- 
ined. 


Patients and Methods 


All children seen during 1989 at the Pediatric 
Ophthalmology Service of Albany Medical Col- 
lege with the primary symptom of pulling on 
their eyelids were identified. Five children 
without associated acute ocular or systemic 
disorder were entered in the study. One child 
with allergic conjunctivitis and a second child 
with an uncorrected refractive error were ex- 
cluded. Every child had been referred by a 
pediatrician for evaluation of this symptom. 

Ocular and systemic histories were obtained 
from the parent accompanying the child. Com- 
plete ocular examination including visual acu- 
ity testing with projected Snellen letters or 
Allen pictures, refraction, biomicroscopy, and 
indirect ophthalmoscopy was performed on all 
children. Two to three months after the initial 
examination every child was reexamined or 
their parents interviewed by telephone to de- 
termine the course of symptoms and the emer- 
gence of subsequent diagnoses. All parents 
were again interviewed, six to 15 months after 
initial examination, for extended follow-up. 


Results 


The ages of the children at examination 
ranged from 3% to 9% years (mean, 7 years). 
There were three girls and two boys. 

Typically, children pulled both lower eyelids 
downward or both eyelids outward from the 
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Fig. 1 (Catalano, Trevisani, and Simon). Eyelid 
pulling in a 32-year-old girl. 


lateral canthus (Figs. 1 through 5). They did 
this from 10% to 50% of their waking hours, 
particularly when sitting with their gaze fixed, 
watching television (four children) or reading 
(one child). Only one child had another symp- 
tom of occasionally seeing colored, floating 
spots. No child had associated headaches, and 
no child believed that they saw better when 
pulling the eyelids. Only two children com- 
plained of ocular irritation only when directly 
asked. No history of school- or family-related 
stresses could be elicited. Three children could 
readily name friends who pulled their eyelids in 
a similar manner. 

Visual acuity measured 20/20 in both eyes, 
using projected Snellen letters in the four old- 
est children, and 20/30 using projected Allen 
pictures in the youngest child. Visual acuities 
were obtained without correction except for the 
child with accommodative esotropia. With the 
exception of this child no child had any other 
ocular disorder. Every child was orthophoric at 
both distant and near fixation. Except for the 
child with accommodative esotropia, this was 
measured without correction. 

The duration of symptoms at the time of 
examination ranged from one to 13 months. 


Fig. 3 (Catalano, Trevisani, and Simon). Eyelid 
pulling in a 92-year-old boy. 





Fig. 2 (Catalano, Trevisani, and Simon). Eyelid 
pulling in a 7-year-old boy. 


The only treatment offered was reassurance and 
follow-up. The duration of symptoms after ex- 
amination ranged from immediate resolution to 
two weeks. During follow-up of six to 15 
months only the youngest child began to pull 
her eyelids again. In this child eyelid pulling 
had stopped completely for two weeks, two 
weeks after her examination, but slowly began 
to recur. Fifteen months later she still pulled 
her eyelids when watching television or mov- 
ies. No child developed other symptoms. 

Following resolution, parents believed their 
children developed the behavior because they 
wanted attention (three children), or because 
their eyes were initially irritated and they 
developed a “bad habit” (two children). The 
children stated that they did this to “look fun- 
ny” or they “liked to do it” (three children), or 
because “their eyes were not opening enough” 
(two children). Two parents believed the physi- 
cian’s reassurance was responsible for resolu- 
tion of symptoms. Two parents believed intimi- 
dation, including suggesting to their child that 
the eyelids would stay stretched, led to resolu- 
tion. 


Discussion 


Two medically benign and self-limited visual 
disorders in childhood, functional visual loss’ 
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Fig. 4 (Catalano, Trevisani, and Simon). Eyelid 
pulling in a 7-year-old girl. 
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Fig. 5 (Catalano, Trevisani, and Simon). Eyelid 
pulling in an 8%2-year-old girl. 


and functional blinking,” have been described. 
In these conditions reassurance alone usually 
leads to a rapid resolution of symptoms; once 
this occurs recurrence of symptoms is rare. 
Functional visual loss is often associated with 
conflict related to school or family.’ The princi- 
pal secondary gain in functional blinking ap- 
pears to be increased attention from the care- 
taker.” 

Functional eyelid pulling is similar in its 
rapid resolution following reassurance alone 
and in its tendency not to recur. It differs from 
functional visual loss by occurring in the ab- 
sence of a temporally related and recognizable 
stressful event. Our results suggest that the 
attention gained from peers, parents, and 


teachers may be reinforcing, similar to the ex- 
perience of children with functional blinking. 
The grotesque appearance and concern about a 
possible disorder often provoke an ophthalmic 
examination, thereby increasing the attention 
received. In some instances the action may 
simply be a habit formed in response to an 
initial ocular irritation. 

Similar to functional blinking, but unlike 
functional visual loss, eyelid pulling occurs in a 
younger age group and there does not appear to 
be a predominance of females. The propensity 
of functional visual loss to occur in late child- 
hood has been attributed to the physical and 
emotional stresses of early adolescence.’ Con- 
flict related to school or family is less apparent 
in the other two disorders. 
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OPHTHALMIC MINIATURE 
B. is so vulnerable when it comes to his appearance, especially his eyes. 
His eyes are devastating, everyone comments on his penetrating gaze—but I 
am the only one who understands how he suffers. Astigmatism! What a cruel 
trick of fate that someone who sees through the sham in all people should 


be cursed with astigmatic vision. 


Susan Brownmiller, Waverly Place 


New York, Grove Press, 1989, p. 153 
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Kass Heads Abstract Section 
Frank W. Newell 


With this issue Michael A. Kass, M.D., profes- Dr. Jackson in 1904 that provided a series of 
sor of Ophthalmology at Washington Universi- essays that encompassed some 800 references. 
ty, assumes editorial responsibility for the ab- Subsequently, Jackson enlisted authorities to 
stract section of THE JOURNAL. He brings to this prepare various reviews based on articles pub- 
post an exceptional awareness of the current lished the previous year. 
aspects of every phase of ophthalmology com- The Year Book was issued monthly when the 
bined with a searching and discerning mind. He current series of THE AMERICAN JOURNAL OF OPH- 
has been an associate editor of THE JOURNAL THALMOLOGY appeared in 1918. In 1922, Dr. 
since 1986 and has participated fully in the William H. Crisp, Jackson’s Denver colleague 
management of THE JOURNAL editorial affairs. assumed editorship of the Year Book while 

Together with Dunbar Hoskins, he produced Jackson continued as editor of THE JOURNAL. In 
a fully revised 6th edition of Becker and addition to the Year Book, THE JOURNAL pub- 
Shaffer’s Diagnosis and Therapy of the Glauco- lished a list of current articles each month 
mas. Additionally, he chaired the Glaucoma under the heading of Current Literature. These 
Section for Research in Vision and Ophthal- lists included nearly every available medical 
mology, and Section VIII of the Basic and Clini- journal together with a number of those dealing 
cal Science Course of the American Academy of with general medicine. The lists were sent to 
Ophthalmology. He thus continues the tradi- the different authorities responsible for differ- 
tional strength of the abstract section. ent sections of the Year Book to assist them in 

The abstract section is the descendent of the their articles. Crisp estimated that often less 
Ophthalmic Year Book first written entirely by than 50% of the listed articles were available to 
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the writers of the various sections and that most 
authors were not familiar with many of the 
languages. (Dr. Crisp had an innate sense of 
style in English and a command of seven for- 
eign languages.) 

The Year Book and Current Literature Listing 
discontinued publication in 1927 for lack of 
financial support. An extensive abstract section 
appeared in THE JOURNAL. Lawrence T. Post of 
St. Louis became editor of THE JOURNAL July 1, 
1931. William Crisp then joined Jackson as 
consulting editor and was named editor of the 
abstract section. Until that time the abstract 
section had not listed an editor, although Crisp 
was recognized as editing both THE JOURNAL 
and the abstract section. Crisp continued to edit 
the abstract section until January 1946 when F. 
Herbert Haessler of Milwaukee was appointed. 
In the announcement of Haessler’s appoint- 
ment, Crisp mentioned that he devoted a sub- 
stantial share of his time for 35 years to the Year 
Book, the general editorship of THE JOURNAL, 
and the supervision of the abstract department. 
Dr. Haessler had served as a collaborator on the 
Year Book and then for many years assisted in 
the preparation of abstracts for THE JOURNAL 


(Am. J. Ophthalmol. 29:102, 1946). Haessler 
edited the abstract section until 1963. In Febru- 
ary 1964, David Shoch succeeded him as editor. 

With the publication of Ophthalmic Litera- 
ture and the Excerpta Medica abstract service, 
and more recently computerized information 
services, the need for complete or nearly com- 
plete abstracts has diminished. Additionally, 
an increasing number of ophthalmologists spe- 
cialize in a particular topic and most ophthal- 
mologists no longer feel compelled to be famil- 
iar with the world’s ophthalmic literature. 
Under Dr. Shoch the many loyal collaborators 
who for many years had prepared abstracts of 
articles gradually decreased in number and 
with it the abstract section. 

Dr. Kass plans a number of changes in the 
abstract section that will be evident in this and 
the succeeding issues. Abstracts will be identi- 
fied by topics and not by the journal in which 
they appeared. A broader survey is planned 
with abstracts being derived from articles deal- 
ing with ethics, economics, and the whole spec- 
trum of ophthalmology. The name and address 
of the individual to whom to write for reprints 
will be included at the end of each abstract. 





LETTERS TO THE JOURNAL 





Light Deprivation and Retinitis 
Pigmentosa 


Yozo Miyake, M.D., 
Shintaro Sugita, M.D., 
Masayuki Horiguchi, M.D., 
and Katsuya Yagasaki, M.D. 


Department of Ophthalmology, Nagoya University 
School of Medicine. 


Inquiries to Yozo Miyake, M.D., Department of Oph- 
thalmology, Nagoya University School of Medicine, 65 
Tsuruma-cho, Showa-ku, Nagoya 466, Japan. 

Damage of photoreceptors by hereditary de- 
generation'” or vitamin A deficiency? has been 
reported to be accelerated by light exposure in 
the rat. Thus, light deprivation has been con- 
sidered to be of possible therapeutic benefit to 
patients with retinitis pigmentosa. In 1980, 
Berson’ examined two patients with retinitis 
pigmentosa of different hereditary modes. Each 
patient wore an opaque scleral contact lens’ on 
one eye for approximately six to eight hours per 
day during a five-year period. However, light 
deprivation did not modify the rates of progres- 
sion of this disease. 

We examined a 37-year-old man at our insti- 
tution in 1970 because of night blindness in the 
left eye. Thirty years earlier, the patient had a 
trauma to the right eye, which resulted in poor 
visual acuity. The right eye showed a scar in the 
superior cornea. The pupil was occluded by the 
iris. Under the iris, we noted a thick, white 
membrane through a pinhole pupil. Visual acu- 
ity was R.E.: hand motions. 

In the left eye, visual acuity was 20/16. The 
visual field in the left eye demonstrated a sub- 


stantial constriction to the 5-degree isopter 
with a I, test object and full fields with a V, 
white test on Goldmann perimetry. Dark adap- 
tation thresholds remained at 1.7 log units 
above normal. The fundus showed findings typ- 
ically seen in relatively early retinitis pigmen- 
tosa, including attenuation of retinal vessels 
and bone spicule pigmentation in the midpe- 
ripheral fundus. 

Electroretinograms were recorded with sin- 
gle white stimuli of changing intensities (Fig. 
1). The response was recordable in both eyes, 


Traumatic Eye Non-traumatic Eye 
| 


-3.2 Dia 


Relative intensity (log) 


J) Y 


Fig. 1 (Miyake and associates). Electroretinograms 
recorded with single white stimuli of changing inten- 
sities. Numbers to the left indicate stimulus intensi- 
ties in log units. The maximum intensity (0.0) is 80 J. 
Arrows indicate a stimulus onset. This recording was 
done in 1970, 30 years after trauma. 





THE JOURNAL welcomes letters that describe unusual clinical or pathologic findings, experimental results, and 
new instruments or techniques. The title and the names of all authors appear in the Table of Contents and are 
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Fig. 2 (Miyake and associates). Postoperative 
findings of the anterior segment in the right eye. 


but only when the stimulus was intense. Retini- 
tis pigmentosa was diagnosed. There was no 
family history of the disease. 

The retinitis pigmentosa gradually pro- 
gressed and in 1982, visual acuity was R.E.: 
light perception and L.E.: 20/30. An annular 
maculopathy was observed in the left fundus. 
We opened the closed pupil of the right eye by 
using a vitrectomy instrument to remove the 
iris of the pupillary zone and the thick mem- 
brane behind the iris through the pars plana. 
The postoperative finding is shown in Figure 2. 
Before and after the operation, we measured 
the subjective light threshold of the right eye by 
changing intensities of full-field stimuli. The 
postoperative light threshold was 1.2 log units 
below the preoperative threshold. This result 
indicates that a filter density of 1.2 log units 
was removed by surgery. The right eye had 
been covered with a 1.2-log unit density filter 
for 42 years. 

The right and the left fundi were compared in 
terms of distribution of bone spicule pigmenta- 
tion, degree of retinal vessel attenuation, color 
of the optic disk, and macular status. Little 
difference in fundus appearance was detected. 
There was no sign that the traumatic damage in 
the right eye involved the posterior segment. 
The preoperative visual acuity of light percep- 
tion increased to hand motions postopera- 
tively, but remained far lower than the visual 
acuity in the left eye (20/30). The lower visual 
acuity was most likely caused by stimulus dep- 
rivation amblyopia, since the right eye had 
been deprived of stimulus for 42 years, and the 
ophthalmoscopic macular findings were essen- 
tially the same in both eyes. 


Full-field electroretinography was performed 
postoperatively. Cone, rod, 30-Hz flicker, and 
single bright flash electroretinograms were no 
longer recordable in either eye. We again com- 
pared the electroretinograms obtained for the 
right and left eyes in 1970 (Fig. 1), taking into 
account the 1.2-log unit neutral density filter 
created by trauma in the right eye. The electro- 
retinograms recorded with comparable stimu- 
lus intensities in the traumatized eye never 
exceeded the response in the untraumatized 
eye. Light deprivation, even for more than 40 
years, did not make the progression of retinitis 
pigmentosa slower in our patient. 
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Anterior ischemic optic neuropathy is a com- 
mon cause of significant visual loss in adults.! 
Papillophlebitis is an uncommon cause of mild 
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visual impairment in young adults.” We studied 
bilateral anterior ischemic optic neuropathy in 
twin sisters and unilateral papillophlebitis in a 
third sister. 

A 41-year-old woman was examined because 
of pain and mild visual impairment in her right 
eye for one month. Visual acuity was 20/20 in 
both eyes. The anterior segments and pupillary 
reaction were normal. In the right fundus an 
elevated hyperemic optic disk with blurred 
margins, edema of the surrounding nerve fiber 
layer, and marked venous engorgement with 
perivenous hemorrhages were visible (Fig. 1). 
Color vision, light brightness, and visual fields 
were normal as were results of general physical 
and neurologic examination, serologic, and 
hematologic studies. Ultrasound Doppler of the 
carotid arteries and computed tomography of 
the orbits did not demonstrate any relevant 
abnormality. A diagnosis of papillophlebitis in 
the right eye was made, and aspirin treatment 
was recommended. The clinical picture re- 
turned to normal within six months. 

The patient had two brothers and five sisters, 
two of whom were 49-year-old identical twins 
with a history of bilateral nonarteritic anterior 
ischemic optic neuropathy. 

We examined all the family members but 
found no detectable systemic, vascular, hema- 
tologic, or ophthalmologic abnormalities. In 





Fig. 1 (Deutsch and associates). Optic disk edema, 
venous engorgement, round and flame-shaped hem- 
orrhages in the fundus of the right eye of a 41-year- 
old woman. 
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Fig. 2 (Deutsch and associates). Familial pedigree, 
dates of birth, and HLA typing distribution. Inset, 
Parents’ haplotypes are represented by a, b (F, fa- 
ther); and c, d (M, mother). One brother was unavail- 
able for blood tests. A.I.O.N. indicates anterior ische- 
mic optic neuropathy. 


order to define a certain genetic pattern com- 
mon to the affected sisters, HLA typing was 
performed (Fig. 2). The affected twins had an 
identical pattern that was also found in two 
other younger, unaffected sisters. The sister 
with papillophlebitis had a different pattern 
that was shared by another unaffected sister. 

Berggren, Thorburn, and Fodstad® described 
the rare occurrence of anterior ischemic optic 
neuropathy in two members of the same family. 
A man had five children from his first marriage 
who were normal. He remarried, and three of 
seven children from the second marriage were 
affected by anterior ischemic optic neuropathy, 
two bilaterally and one unilaterally. We believe 
the occurrence of ischemic optic neuropathy in 
two members of the same family, and specifical- 
ly in identical twins, is not incidental, but 
related to a common genetic pattern. Such af- 
fected individuals are susceptible to vascular 
damage, which in this case was manifest as 
anterior ischemic optic neuropathy. Probably 
environmental factors also play a role. In the 
case reported by Berggren, Thorburn, and Fod- 
stad,’ the children from the first marriage were 
all normal. It was only after the second mar- 
riage that a genetic pattern was created, which 
together with environmental factors led to is- 
chemic optic neuropathy in three of seven sib- 
lings. 

We postulate that the episode of papillophle- 
bitis in the third sister in our case was related to 
a somewhat different genetic pattern. Although 
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she shared some characteristics with those of 
the sisters affected by ischemic optic neuropa- 
thy the differences made her susceptible to 
vascular damage of a less severe degree. Proba- 
bly because she was eight years younger, with 
better perfusion, was beneficial. 

We regard all the family members as sharing 
an increased risk of vascular impairment, and 
they should be followed up regularly. 
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Apraclonidine hydrochloride is an alpha-2 
agonist currently approved for topical adminis- 
tration for prophylaxis against intraocular pres- 
sure increase after argon laser trabeculoplasty 
and iridotomy.’ The drug has been used in- 
creasingly in Nd:YAG laser posterior capsu- 
lotomy procedures and has no major reported 
cardiovascular side effects. We treated a patient 
with chest tightness, loss of radial pulse, and 
near syncope after treatment with topical apra- 
clonidine hydrochloride one hour before 
planned argon laser iridotomy. 

A 67-year-old white woman with no history 
of heart disease, arrhythmia, or syncope had 
chronic angle-closure glaucoma. She had a his- 


tory of systemic hypertension, diabetes, and 
renal stones. Her regular medications were 72 
units of insulin isophane, 80 mg of furosemide, 
and 50 mg of metoprolol three times daily. She 
had no medical allergies. The patient received 
one drop of 1% apraclonidine hydrochloride in 
the right eye one hour before planned argon 
laser iridotomy and was seated in a waiting 
area. 

Approximately ten minutes after the instilla- 
tion of the drug, the patient complained of 
chest tightness. Her radial pulse was checked 
and found to be strong and regular. Within one 
to two minutes, the pulse had become undetect- 
able, and the patient complained of feeling 
faint. She was immediately placed on a stretch- 
er and taken to an adjacent surgical recovery 
area. An intravenous line was opened, and a 
cardiac monitor was used. The first blood pres- 
sure measurement, taken approximately five 
minutes after the initial complaint, was 170/80 
mm Hg. At this time her pulse rate was 70 beats 
per minute and regular, and her blood glucose 
level was 180 mg/dl. An electrocardiogram 
showed a sinus rhythm with no acute changes. 
The patient remained stable and was later dis- 
charged. When interviewed, she denied that 
she had felt particularly anxious before the 
procedure and explained that her symptoms 
had a sudden and unexpected onset. A few days 
later the patient underwent successful argon 
laser iridotomy without the use of apracloni- 
dine hydrochloride and had no difficulty. 

The beneficial effects of apraclonidine hydro- 
chloride as a prophylactic agent for acute intra- 
ocular pressure increase caused by argon laser 
iridotomy, trabeculoplasty, and Nd:YAG pos- 
terior capsulotomy have been well established.! 
A study of 21 patients (28 eyes) undergoing 
argon laser iridotomy and treated prophylacti- 
cally with apraclonidine hydrochloride showed 
no eyes with intraocular pressure increases 
greater than 6 mm Hg, whereas 43% of 
placebo-treated eyes had intraocular pressure 
increases of 10 mm Hg or more.’ The same 
study reported a vasovagal reaction attributed 
to anxiety, but the sample was too small to 
permit conclusions regarding cardiovascular ef- 
fects. 

The blood-brain barrier is less permeable to 
apraclonidine hydrochloride than to clonidine, ! 
therefore diminishing the potential for systemic 
side effects caused by the former drug. In rats, 
topical apraclonidine has one tenth the hypo- 
tensive effects of clonidine.’ In healthy human 
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volunteers not taking any medications, the sys- 
tolic blood pressure decreased 2.8% from base- 
line and the diastolic blood pressure decreased 
6% to 13% after 15 days of treatment with 
topical 1% apraclonidine hydrochloride twice 
daily.’ It was also noted that 10% of the sub- 
jects had a diastolic blood pressure decrease of 
more than 20% at Day 8 and 26% at Day 15. The 
pulse rate changes ranged from an increase of 
44% to a decrease of 42%. When compared to 
clonidine these effects are nevertheless negligi- 
ble.’ 

No studies are currently available on the 
acute or chronic cardiovascular effects of apra- 
clonidine hydrochloride in the elderly, hyper- 
tensive, diabetic population with documented 
or undocumented organic heart disease, and 
who are being treated with multiple systemic 
medications. Many such patients undergo pro- 
cedures for which apraclonidine hydrochloride 
prophylaxis is being used. It is therefore wise to 
monitor blood pressure, heart rate, and patient 
complaints in selected cases, after the adminis- 
tration of apraclonidine hydrochloride. Knowl- 
edge of systemic medications the patient is 
taking may be of special value. 

Further investigation of the cardiovascular 
effects of apraclonidine hydrochloride in the 
elderly, as well as studies to determine the 
effectiveness of solutions of lower concentra- 
tion in the prophylaxis against intraocular pres- 
sure increase in laser surgery, are still needed 
to assure the safety of this useful pharmacolog- 
ic agent. 
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There has been some controversy about 
whether topical administration of timolol dam- 
ages the corneal endothelium. Alanko and 
Airaksinen’ found that two weeks of timolol 
treatment had no adverse effect on the corneal 
endothelium. In contrast, Brubaker, Nagataki, 
and Bourne’ found a mean 6% reduction in 
corneal endothelial cell density after one year 
of timolol therapy in patients with glaucoma. 
They questioned whether the adverse corneal 
changes were caused by the preservative, ben- 
zalkonium chloride, or by timolol itself. 

Between 1981 and 1988 we studied the effect 
of unilateral timolol therapy on the develop- 
ment of glaucomatous damage in patients with 
ocular hypertension.” One eye of each patient 
was allocated to therapy with either 0.25% or 
0.5% timolol twice daily. The fellow eye re- 
ceived a placebo (timolol vehicle) twice daily. 
Both solutions contained benzalkonium chlo- 
ride 0.01% as the preservative agent. 

Thirty-five of the 62 patients were followed 
up fora minimum of 60 months. Twelve of these 
35 patients were selected randomly and under- 
went specular microscopy and corneal pachy- 
metry at the conclusion of the trial. The group 
consisted of seven men and five women with a 
mean age of 62 + 8 years (range, 48 to 79 years). 
The mean treatment period was 84 + 6 months. 
Endothelial cell structure was assessed by a 
masked observer (L.A.G.) from enlarged photo- 
graphs of the central cornea. 

The mean corneal thickness was 0.51 + 0.08 
mm for the eyes treated with timolol and 0.51 + 
0.09 mm for the placebo-treated eyes. The 
mean corneal endothelial cell density was 
2,341 + 364 cells/mm’ in the timolol-treated 
eyes and 2369 + 321 cells/mm‘ in the placebo- 
treated eyes. Neither of these differences was 
statistically significant (P = .918 and P = .729 
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respectively). Eleven eyes had subtle pleomor- 
phism and eight eyes had mild to moderate 
polymegathism. However, these changes oc- 
curred with equal frequency in timolol-treated 
and placebo-treated eyes. 

Corneal endothelial cell density has been 
shown to decrease with age. The cell densities 
obtained in our patients are consistent with the 
values predicted by the regression line reported 
by Bourne and Kaufman.’ The cell counts we 
noted, however, are somewhat higher than that 
previously reported by Korey and associates.” 
Although baseline measurements of cell densi- 
ty were not available, we believe that the lack of 
significant differences between the two groups 
for all variables tested indicates that long-term 
timolol use has little effect on the corneal 
endothelium. We emphasize, however, that by 
using a sample size of 12 patients we would not 
detect an increased susceptibility to timololina 
small subset of the ocular hypertensive popula- 
tion. 

It is possible that unilateral administration of 
timolol had a bilateral and equal toxic effect on 
the corneal endothelium. Timolol has been 
shown to cause bilateral intraocular pressure 
reductions after unilateral instillation. Howev- 
er, unilateral administration would yield a 
much higher concentration of timolol in a con- 
tralateral vascular tissue, such as the ciliary 
body, than in a contralateral nonvascular tis- 
sue, such as the corneal endothelium. Further- 
more, unilateral administration would produce 
a far higher concentration in the ipsilateral 
cornea than in the contralateral cornea. If timo- 
lol were toxic to the corneal endothelium, one 
would expect a greater effect in the eye with the 
higher drug concentration. 
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Incomplete removal of corneal sutures can 
cause complications such as corneal vascular- 
ization and infectious keratitis’ (Fig. 1). Retain- 
ed sutures occur more commonly when knots 
are buried well below the stromal surface. 
When such knots resist removal, the common 
practice is to place the exposed suture under 
tension and cut it flush to the surface so that the 








Fig. 1 (Bourne and Maguire). Hypopyon ulcer that 
resulted from retained nylon suture with buried knot 
that gradually extruded through the epithelial sur- 
face at the one o'clock meridian. 
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Fig. 2 (Bourne and Maguire). Penetrating kerato- 
plasty with unburied compact knots pulled tight 
against recipient Bowman’s layer. The epithelium is 
intact over the knots, and there is no reaction around 
them. The 6-mm graft is placed within a previously 
failed graft in this vascularized cornea. 


suture tip will retract a safe distance below 
Bowman’s layer. Unfortunately, this retraction 
is not guaranteed. 

For corneal sutures with large, deeply buried 
knots, we suggest an alternative approach for 
removal that is more effective at placing the 
remaining suture tip well below the corneal 
surface. We find it convenient to sever the 
suture on each side of the knot with the argon 
laser. Laser settings of 300 to 500 mW, 50-pm 
spot size, and 0.2-second duration are ade- 
quate. If the laser beam is properly focused, one 
application suffices to cut the suture at the 
appropriate point. Jeweler’s forceps retrieve the 
entire suture except the knot. 

Although we find this technique useful, the 
best method of avoiding complications from 
retained sutures is to reduce knot size and place 
knots on or just below Bowman’s layer. If the 
knots are tied flat and tight with one triple and 
two single throws, the ends cut flush with the 
knot, and the knots pulled tight against Bow- 
man’s layer, they will easily be covered by 
epithelium and cause no irritation, inflamma- 
tion, or vascularization.” By using these tech- 
niques, we rarely find it necessary to bury 
suture knots in the cornea (Fig. 2). If the com- 
pactness of a particular knot or the shortness of 
its cut ends is not optimum, the surgeon can 
pull the knot into Bowman’s layer, just beneath 
the epithelial surface, from where it can be 
more easily removed later. 
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We observed superficial corneal and iris 
burns complicating laser indirect ophthalmo- 
scope treatment’ of retinal disease in five pa- 
tients. Four cases involved vitrectomy, includ- 
ing two for vitreous hemorrhage and retinal 
detachment from posterior retinal breaks. The 
other two cases involved performing panretinal 
photocoagulation in two patients with diabetic 
retinopathy and one with a central vein occlu- 
sion. One of the patients with diabetic retinop- 
athy was treated in the outpatient laser room. 
During treatment good retinal laser uptake was 
initially observed, but then retinal absorption 
became sporadic. Small puffs of smoke were 
observed rising from the eye and there was a 
burning odor. Immediate inspection of the cor- 
nea disclosed clusters of small, white opacities 
with less than or equal to 10% thickness corne- 
al excavation (Fig. 1, left). In two cases copious 
irrigation and removal of the corneal epitheli- 
um allowed continuation of treatment. In each 
case, the corneal opacities were in the peripher- 
al cornea since they occurred during peripheral 
retinal laser treatment. The epithelial defects 
resolved with a routine postoperative regimen 
of semipressure patching and cycloplegic, anti- 
biotic, and corticosteroid eyedrops. Anterior 
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Fig. 1 (Irvine, Smiddy, and Nicholson). Left, Appearance of cornea on the first postoperative day. Clusters of 
corneal excavation are apparent inferonasally. Right, Appearance of cornea two months postoperatively in 
another patient. Corneal epithelialization is complete, and the patient has attained 20/50 visual acuity. Anterior 


stromal opacities persist. 


corneal stromal opacities, though asymptomat- 
ic, however, persisted in two cases (Fig. 1, 
right). In Case 5 the iris burns were associated 
with a localized nonprogressive lens opacity 
(Fig. 2). No symptoms were attributable to 
these corneal opacities. 

Corneal epithelial defects are a well known 
complication of vitrectomy especially in diabet- 
ic patients.” Edematous corneal epithelium that 
obscures the surgeon’s view during vitreoreti- 
nal surgery may be removed intentionally to 
facilitate visualization and completion of sur- 
gery. Usually the epithelial defect heals rapidly 
without complication, but it may predispose the 
eye to corneal infection or erosions, which 
require prolonged treatment. A diffuse, deep 
stromal haze occasionally occurring after xe- 
non arc photocoagulation attributed to heating 
of aqueous humor by extensive iris uptake has 
been reported.’* This deep stromal haze was 
distinctly different from the focal superficial 
burns seen in our patients. In our cases the 
corneal uptake was associated with the latter 
stages of treatment and may have been attribut- 
able to energy absorption by the edematous 
corneal epithelium or undesired absorption 
caused by laser light scattering at the corneal 
surface. 

Iris burns have been recognized as a frequent 
complication of xenon arc photocoagulation 
and are sometimes followed by a mild, cortico- 


steroid-responsive iridocyclitis.” Focal anterior 


subcapsular lens opacities and posterior syne- 
chiae were also seen in phakic eyes adjacent to 
iris burns, but these were nonprogressive and 
did not decrease vision. We have also seen 
eyelashes singe, burn, and melt when struck by 
the laser indirect ophthalmoscope beam. 

The vitreoretinal surgeon should be aware of 
these potential complications to avoid or mini- 
mize the potential for postoperative morbidity. 
Optimizing the aiming beam focus and irrigat- 
ing or denuding edematous corneal epithelium 
during treatment is recommended. 





Fig. 2 (Irvine, Smiddy, and Nicholson). Iris burns 
at nasal pupillary margin with underlying anterior 
subcapsular lens opacities 24 hours postoperatively. 
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The Macular Photocoagulation Study dem- 
onstrated the effectiveness of laser treatment 
for choroidal neovascular membranes associat- 
ed with age-related macular degeneration,’ oc- 
ular histoplasmosis,” and idiopathic causes.’ 
Failure to cover the entire membrane was asso- 
ciated with a higher persistence rate for pa- 
tients with choroidal neovascular membranes 
associated with ocular histoplasmosis 1 to 199 
wm from the center of the foveal avascular 
zone.‘ To help identify untreated portions of a 
membrane at the time of photocoagulation 
thereby reducing the chance of persistence, 
members of the Macular Photocoagulation 
Study reported their method of assessing laser 
treatment of choroidal neovascular mem- 
branes.’ Their technique involved making a 
composite drawing, which compared the extent 


of the neovascular membrane to the area of 
heavy laser photocoagulation treatment. We 
have successfully used a modified method for 
evaluating the adequacy of laser treatment cov- 
erage of choroidal neovascular membranes. 
Our technique is simpler and less time consum- 
ing. 

A black and white transparency is obtained 
immediately after laser treatment by using in- 
stant slide film (Polagraph 35 mm, HC-135-12). 
The treated area appears white. This is overlaid 
on the fluorescein angiogram frame negative, 
which demonstrates the extent of the neovascu- 
lar membrane. All landmarks and blood vessels 
are aligned and the two film strips are taped 
together. By using a 60-W incandescent bulb 
for illumination (traditional light box illumina- 
tion is inadequate) and a 20-diopter lens for 
magnification, the laser treatment (white) can 
be seen outlining the choroidal neovascular 
membrane (black). Untreated portions of the 
membrane can be identified easily by using this 
technique. When adjacent blood or retinal pig- 
ment epithelial atrophy is noted, interpretation 
by using this technique is less accurate, and the 
method used by the Macular Photocoagulation 
Study is preferred. We have successfully used 
our technique in 15 cases. 
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The floppy eyelid syndrome is characterized 
by the presence of an easily everted upper 
eyelid associated with keratoconjunctivitis.’” 
Typically, patients with floppy eyelid syndrome 
are overweight males who often display the 
habitus characteristic of a potentially fatal dis- 
order that affects head and neck tissues, ob- 
structive sleep apnea. Although reference to a 
‘‘pickwickian disorder” has been made in the 
description of at least one patient with floppy 
eyelid syndrome,’ this report focused on the 
ophthalmic manifestations of floppy eyelid syn- 
drome and not on an associated respiratory 
disorder. I examined three patients who had 
both floppy eyelid syndrome and obstructive 
sleep apnea. 


Case 1 

A 32-year-old man had a four-year history of 
conjunctivitis in both eyes and mild right upper 
eyelid blepharoptosis. Examination disclosed 
upper eyelid eversion upon application of mild 
upward traction (Fig. 1) and a fine superior 
tarsal papillary conjunctivitis. The patient was 
obese with a short bullneck appearance, and 
results of polysomnographic studies were con- 
sistent with obstructive sleep apnea. 





Fig. 1 (Woog). Case 1. Upper eyelids evert easily 
with gentle upward traction. 
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Fig. 2 (Woog). Case 2. Everted left upper eyelid 
demonstrates velvety tarsal papillary conjunctivitis. 


Case 2 

A 22-year-old man had a six-year history of 
recurrent conjunctival injection in the left eye. 
Examination showed keratoconjunctivitis in 
the left eye with corneal vascularization and an 
easily everted left upper eyelid (Fig. 2). The 
patient’s parents noted that he snored loudly, 
and characteristically slept on his left side with 
his left upper eyelid everted. Sleep evaluation 
findings were consistent with obstructive sleep 
apnea. 


Case 3 

A 45-year-old obese man had previously un- 
dergone uvulopalatopharyngoplasty for ob- 
structive sleep apnea. The patient had a three- 
year history of irritation and injection in both 
eyes, particularly prominent upon awakening. 
Easily everted upper eyelids with a mild superi- 
or tarsal conjunctivitis were noted upon exami- 
nation. 


Obstructive sleep apnea is characterized by 
periods of apnea and hypopnea during sleep, 
which occur as a result of upper airway obstruc- 
tion.’ Patients with obstructive sleep apnea 
demonstrate partial or complete collapse of the 
pharynx during inspiration, with symptoms 
ranging from loud snoring to unrefreshing 
sleep, daytime somnolence, morning head- 
aches, and personality disturbances. Numerous 
medical problems have been associated with 
obstructive sleep apnea, including systemic and 
pulmonary hypertension, cardiac arrhythmias, 
and an increased frequency of automobile acci- 
dents.” 

Although the cause of pharyngeal collapse in 
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obstructive sleep apnea is poorly understood, it 
has been suggested that redundancy or abnor- 
mal laxity of oropharyngeal tissues may be 
involved in the pathogenesis of this disorder.* It 
is possible that similar defects in the tarsal plate 
or the canthal tendons may be important in the 
development of floppy eyelid syndrome. The 
concurrence of obstructive sleep apnea and 
floppy eyelid syndrome in my patients might 
suggest a common underlying abnormality in- 
volving the connective tissues of the head and 
neck. Recognition of a predilection for upper 
airway obstruction in at least one subset of 
patients with floppy eyelid syndrome may not 
only aid in patient treatment during corrective 
eyelid surgery, but may also ensure appropriate 
referral of these patients for further medical 
examination and therapy. 
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Isolated trochlear nerve palsy is the most 
common cause of acquired vertical strabismus 
in adults.’ The cause often remains unknown 
despite appropriate investigation.*’ Most pa- 
tients recover spontaneously within four 
months.” Occasionally, patients with idiopathic 
trochlear nerve palsy do not regain superior 
oblique muscle function. In these cases, unre- 
mitting vertical diplopia without clear cause 
may prompt neuroimaging studies. 

A 62-year-old man reported the onset of 
vertical diplopia four years before an examina- 
tion. To achieve fusion he assumed a left head 


Fig. 1 (Horton and associates). Serial 3-mm, T,- 
weighted, fat-saturation, gadolinium-enhanced im- 
ages show selective atrophy of the right superior 
oblique muscle (small arrows). The left superior 
oblique muscle is normal in size (large arrows). 
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tilt and used spectacles with vertical and base 
out prisms. For three months the patient noted 
constant diplopia while reading through his 
bifocal segment. Without correction the patient 
had 14 prism diopters of right hypertropia and 
a small esotropia in primary gaze. The right 
hypertropia increased to 20 prism diopters on 
downgaze. The hypertropia also increased on 
left gaze and right head tilt. Excyclotropia was 
noted by Maddox rod testing. 

We obtained a magnetic resonance scan of the 
brain and orbits to search for a structural lesion 
involving the right trochlear nerve. None was 
found. However, views through the orbits dis- 
closed atrophy of the right superior oblique 
muscle. In T,-weighted coronal sections from 
the orbital apex to the back of the globe the 
profile of the right superior oblique muscle 
appeared severely reduced in size when com- 
pared with the normal left superior oblique 
muscle (Fig. 1). Atrophy was also apparent in 
the axial plane (Fig. 2). 

Usually the diagnosis of trochlear nerve pal- 
sy can be made securely by clinical examination 
alone. Ocular myasthenia, however, can occur 
infrequently as a chronic, isolated extraocular 
muscle paresis. In myasthenia an affected mus- 
cle should appear essentially normal in caliber 
on neuroimaging. In acquired vertical strabis- 
mus from a supranuclear lesion extraocular 
muscle size will also remain normal. 

Injury to the motor nerve innervating a striat- 
ed muscle can result in loss of up to 80% of 
muscle bulk because of the wasting of individu- 
al muscle fibers.‘ This process is characterized 
by shrinkage of sarcomeres, loss of myofibrils, 
and replacement by fatty tissue. The degree of 
muscle atrophy seen in our patient is compati- 
ble with denervation atrophy. Absence of the 





Fig. 2 (Horton and associates). In axial section the 
right superior oblique muscle belly (small arrow) is 
reduced to one third the size of the left superior 
oblique muscle (large arrow). 


superior oblique muscle has been shown previ- 
ously by computed tomographic scans in con- 
genital superior oblique muscle palsy.’ Atten- 
tion to muscle size within the orbit can be of 
diagnostic value when performing magnetic 
resonance scanning on a patient with persistent 
vertical strabismus. Atrophy of the superior 
oblique muscle confirms palsy of its nerve. 
When muscle atrophy is severe, functional re- 
covery is improbable. 
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A 59-year-old man was examined for the 
gradual onset of tearing and an enlarging mass 
in the right medial canthal area. The mass had 
assumed a dark blue color. The patient had 
neither pain nor bloody tears. 

The results of a preoperative examination 
disclosed a blue mass, 1 cm in diameter, ex- 
tending above the level of the medial canthal 
tendon. It did not involve the overlying skin. 
Probing of the proximal lacrimal system dem- 
onstrated obstruction of both canaliculi. Irriga- 
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tion of the inferior canaliculus produced reflux 
from the inferior punctum around the irrigating 
cannula, and there was no escape of fluid from 
the superior punctum. Irrigation of the superior 
canaliculus produced reflux from the superior 
punctum around the irrigating cannula, but no 
fluid emerged from the inferior punctum. This 
suggested involvement of both canaliculi and 
of the common canaliculus by lacrimal sac tu- 
mor. A computed tomographic scan supported 
the clinical diagnosis of tumor located in the 
area of the lacrimal sac. The mass did not erode 
the adjacent bone. 

A dacryocystorhinostomy incision was made, 
and the medial canthal tendon was reflected 
laterally to expose the lacrimal sac. A blue, 
vascular, frambesiform (raspberry-like) tumor 
involving the sac’s fundus was identified. The 
mass and the upper two thirds of the sac were 
dissected and removed as a whole. The lower 
portion of the sac and the proximal nasolacri- 
mal duct appeared free of tumor but were re- 
sected in a quest for tumor-free margins at the 
plane of surgical transection. Conjunctival dac- 
ryocystorhinostomy, with placement of a Jones 
tube, was then performed. On histopathologic 
examination the lesion was a cavernous heman- 
gioma (Figure). 

Tumors of the lacrimal sac are rare. Only 
some 200 cases have been reported.’” Epithelial 
tumors of the sac are far more common than 
are those of mesenchymal origin. Hemangio- 
mas of the lacrimal sac are extremely rare. In 
the text published in 1974, Duke-Elder and 
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Figure (Ferry and Kaltreider). 
The tumor consists of large, irregu- 
lar, blood-filled channels lined by 
flattened endothelium and separat- 
ed by fibrous septa (hematoxylin 
and eosin, X 25). 


MacFaul’ listed the following individual cases: 
capillary angioma, angiofibroma, hemangioen- 
dothelioma, hemangiopericytoma, glomus tu- 
mor, and Kaposi's sarcoma. They also included 
two cases of telangiectatic granuloma from ear- 
lier published reports. To the cases listed in 
Duke-Elder’s text, one must add the angiosar- 
coma reported by Harry and Ashton,’ the capil- 
lary hemangioma described by Jamieson,’ and 
the hemangiopericytoma reported by Carnevali 
and associates.” 

Ni and associates? reported 82 primary tu- 
mors of the lacrimal sac that had been acces- 
sioned from 1955 through 1980 in the Eye 
Pathology Laboratory of the Eye, Ear, Nose and 
Throat Hospital of the Shanghai First Medical 
College. They regarded all of them as having 
originated in the lacrimal sac, although it is 
possible that the sac may have been secondarily 
invaded by a paranasal sinus tumor in some 
instances. Of these tumors, 74 were malignant. 
None of these 74 tumors was of vascular origin, 
and all but three developed from epithelium. 
The remaining eight cases were benign, and 
only one of them (a hemangiopericytoma) was 
of vascular origin. 
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The application of an eye pad and a protec- 
tive shield after cataract surgery is a generally 
accepted practice that had been suggested as 
early as 800 B.C.’ However, little scientific in- 
formation exists to support its use. A survey of 
cataract surgeons in the United Kingdom in 
1972 showed that only eight of 150 respondents 
used a shield alone.’ A recent report in the same 
publication compared a patched to an un- 
patched (shield only) group of patients after 
cataract surgery.” Differences in the infection 
rate and the presence or absence of discharge 
were studied. The results showed no difference 
between the two groups. Aside from these re- 
ports, a search of the literature disclosed that 
this subject has received little attention. 

To evaluate the need for eye pads after cata- 
ract surgery, I undertook a study comparing a 
group of cataract surgery patients in whom eye 
padding was used beneath a shield, to a group 
in whom a shield alone was used. 

Over a six-month period of time, the first two 
cataract patients on the surgical schedule each 
week were included in the study. A coin toss 
was used to determine whether the first patient 
was to have a pad or not and the second patient 
had the alternative. Of the 26 patients in each 
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group, one patient in each group had surgery 
under general anesthesia; otherwise all cases 
were performed with retrobulbar anesthesia 
and facial nerve block. In each group all proce- 
dures were extracapsular with implanting of a 
posterior chamber intraocular lens. The num- 
bers of phacoemulsification and standard extra- 
capsular procedures were equal in the two 
groups. I evaluated postoperative conditions 
that might have been influenced by the pres- 
ence or absence of an eye pad: epithelial de- 
fects, infection, intraocular pressure less than 
or equal to 8 mm Hg or greater than or equal to 
35 mm Hg, wound leak, and hyphema. Re- 
sponses were sought to the following ques- 
tions: excessive tearing, inability to sleep, pain 
(greater than 60 mg codeine), severe foreign 
body sensation, and photophobia. 

Possible mechanical benefits of patching an 
eye after cataract surgery include stabilizing the 
wound, preventing infection, and preventing 
epithelial defects because of inability to close 
the eyelid after facial nerve block. Other rea- 
sons to consider eye pads after cataract surgery 
are for comfort and to absorb secretions. Objec- 
tive data were recorded by me, and subjective 
responses were obtained by an office assistant 
unaware of the purpose of the study or which 
patient had received the eye pad. 

In the group with eye pads, one patient had a 
small epithelial defect, two had applanation 
intraocular pressure greater than 35 mm Hg, 
and one had an intraocular pressure less than 8 
mm Hg. In the group without eye pads, two 
patients had intraocular pressures less than 8 
mm Hg. There were no infections, hyphemas, 
or wound leaks. Subjectively, responses to all 
questions were negative. The results thus 
showed no apparent difference objectively or 
subjectively between the two groups. 

Laws and associates’ also found no objective 
difference in infection rate or wound stability. 
Extracapsular surgery was performed in that 
study, but the method of anesthesia was not 
specified. One might expect that many of the 
patients had general anesthesia for cataract 
surgery because this is a more common practice 
in the United Kingdom. I used a facial nerve 
and retrobulbar block 96% of the time, which 
might have led to corneal epithelial desiccation 
with a shield alone. This was not the case. My 
data support the concept that there are few, if 
any, medical reasons to use eye pads after 
cataract surgery as it is performed today. This is 
particularly true if general anesthesia or peri- 
bulbar anesthesia is used, which may allow the 
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patient at least some vision in the operated on 
eye on the day of surgery. 
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Ectodermal dysplasia is a rare systemic dis- 
turbance in the development of ectoderm. 
When associated with ectrodactyly and cleft 
palate syndrome, it displays autosomal domi- 
nant inheritance with variable expression’ and 
is associated with normal intelligence and lon- 
gevity. Other systemic abnormalities observed 
with ectodermal dysplasia may include skin 
roughening, coarse dry hair, abnormal dental 
development, decreased tearing, punctal atre- 
sia, and sweat gland deficiency.** Ocular 
findings may include progressive corneal scar- 
ring, thinning, and neovascularization, which 
may lead to severe visual impairment.” We 
treated a mother and son with ectodermal dys- 
plasia, ectrodactyly, and dense corneal scar- 
ring, who underwent successful penetrating 
keratoplasty after spontaneous corneal perfora- 
tion. 


Case 1 

A 45-year-old woman had ectrodactyly of the 
feet and hands, as well as dry skin, coarse dry 
hair, and dental anomalies since birth. She had 
progressive corneal opacification and, by 1987, 
had extensive corneal scarring in both eyes 


with central thinning and neovascularization. 
Visual acuity was counting fingers in both eyes 
with Schirmer tests of R.E.: 20 mm and L.E.: 35 
mm. In March 1989, the patient had a right, 
spontaneous, corneal perforation with a flat 
anterior chamber. An emergency penetrating 
keratoplasty was performed. Two months post- 
operatively, the patient developed staphylococ- 
cal ulcerative keratitis with subsequent corneal 
perforation in the graft, which necessitated a 
repeat penetrating keratoplasty. Ten months 
postoperatively, the patient had a clear cornea 
and 20/100 visual acuity in the operated on 
eye. 


Case 2 

The 23-year-old son of Case 1 had normal 
eyes at birth but gradually developed extensive 
corneal scarring, thinning, calcific band kera- 
topathy, and neovascularization (Figure). By 
1985, visual acuity was counting fingers in both 
eyes with Schirmer tests of R.E.: 35 mm and 
L.E.: 30 mm. The patient had recurrent epitheli- 
al defects and corneal melting, which led to a 
right, spontaneous, corneal perforation. The 
patient underwent a penetrating keratoplasty 
with tarsorrhaphy in February 1988. The post- 
operative course was uneventful, except for a 
mild recurrent erosion that has necessitated the 
use of a bandage contact lens. Twenty-two 
months postoperatively, the graft had peripher- 
al scarring and neovascularization but was 
clear centrally, with 20/60 visual acuity in the 
operated on eye. 

The ocular manifestations of ectodermal dys- 
plasia include progressive corneal stromal scar- 
ring, neovascularization, and thinning,”” which 





Figure (Mader and Stulting). Case 2. The right 
cornea before spontaneous perforation showing pro- 
nounced scarring. 
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may lead to corneal perforation.’ Although nei- 
ther patient we treated had a cleft palate, both 
patients probably have variants of the ectro- 
dactyly, ectodermal dysplasia, and cleft palate 
syndrome. In a previous report of ectodermal 
dysplasia, a penetrating keratoplasty’ was un- 
successful in the treatment of this condition. In 
contrast to our patients, however, this report 
involved a patient with decreased tear produc- 
tion. Our patients’ extensive corneal findings 
with normal to high Schirmer test results sup- 
port Baum and Bull's’ hypothesis that corneal 
anomalies in ectodermal dysplasia are caused 
by primary ectodermal defects as opposed to 
the effects of drying. We believe that patients 
with advanced corneal changes associated with 
ectodermal dysplasia and normal tear function 
may benefit from a penetrating keratoplasty. 
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Cryptococcus is a systemic fungus that usually 
occurs as an asymptomatic pulmonary infection 
and less commonly as a meningoencephalitis. 
Cryptococcus neoformans is the causative agent 
of cryptococcosis. Ocular disease frequently 
occurs by direct extension from the meninges 
and manifests as papilledema, optic atrophy, 
and extraocular muscle paresis.’ Chorioretinitis 
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and endophthalmitis are usually blood-borne 
infections in immunocompromised hosts.** We 
treated a patient who had cryptococcal keratitis 
involving the superficial cornea two months 
after keratoplasty. 

A 72-year-old man with a history of aphakic 
bullous keratopathy underwent a penetrating 
keratoplasty in the right eye with anterior vit- 
rectomy and synechiolysis. Two months post- 
operatively the patient developed mild foreign 
body sensation in the right eye. He was taking 
dexamethasone solution twice daily and chlo- 
ramphenicol once daily. Visual acuity, which 
was counting fingers preoperatively, had im- 
proved to 20/400. Intraocular pressure was 23 
mm Hg. Limbal injection at the 11 o'clock 
meridian with an area of central depression in 
the peripheral host cornea adjacent to the cor- 
neal graft showed a gray-white infiltrate with 
some fine streaks of radiating lines limited to 
the epithelium, about 3.0 mm in size (Fig. 1). 
Corneal scrapings were performed, as well as 
cultures on blood, chocolate, and Sabouraud’s 
agar and thioglycollate broth, which all showed 
positive results for C. neoformans. Papanicolaou 
smear showed myriads of yeast organisms with 
budding forms and great variations in size with 
giant cells (Fig. 2). > 

The patient responded to therapy with topi- 
cal miconazole, 10 mg/ml eyedrops hourly for 
two weeks, which was tapered slowly. Sensitiv- 
ities obtained from the New York State Labora- 
tory were as follows: amphotericin B, 0.0625 
mg/ml; natamycin, 1.9 mg/ml; miconazole, 
1.25 mg/ml; and ketoconazole, 1.25 mg/ml. 





Fig. 1 (Perry and Donnenfeld). Slit-lamp photo- 
graph showing superficial white granular lines radi- 
ating out from the 11 o'clock meridian peripherally 
onto the donor cornea. 
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Fig. 2(Perry and Donnenfeld). Granulomatous reaction characterized by giant cell and intracellular position of 
C. neoformans organisms. Note numerous budding forms along with more mature forms showing thick capsule 
(Papanicolaou, X 600). 


Results of a culture of the donor rim and 
Dexsol medium (1% dextran and 1.35% chon- 
droitin sulfate) were both negative. The donor 
died of myocardial infarction and showed no 
signs of the disease. We were unable to deter- 
mine a source for the patient’s cryptococcal 
keratitis. The patient with the other donor cor- 
nea has done well. 

Cryptococcal keratitis is a rare complication 
in patients who have undergone keratoplasty, 
although the central corneal graft may be con- 
sidered a compromised host secondary to de- 
nervation and treatment with topical cortico- 
steroids. Beyt and Waltman’ reported C. 
neoformans endophthalmitis after corneal 
transplant. They theorized the donor cornea 
was responsible for transmission of the infec- 
tion because the donor had died of systemic 
cryptococcosis, but there was no direct evi- 
dence of this in the graft. Their patient also did 
well for two months. The fellow cornea showed 
no infection. 

Laboratory identification of C. neoformans is 
readily performed by direct examination of a 
wet mount. In our case, Papanicolaou prepara- 
tion was dramatically positive, followed rapid- 
ly by culture confirmation within 48 hours. We 


believe the use of laboratory analysis provided 
us with rapid diagnosis of a clinically unsus- 
pected organism, C. neoformans. The perfor- 
mance of smears cannot be overemphasized in 
the examination of patients with keratitis after 
keratoplasty. 
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Postoperative Endophthalmitis 
Caused by Wangiella dermatitidis 


Curtis E. Margo, M.D., 
and Constance R. Fitzgerald, M.D. 
Departments of Ophthalmology and Pathology, Uni- 


versity of Florida (C.E.M.), and the Alachua General 
Hospital (C.R.F.). 


Inquiries to Curtis E. Margo, M.D., Department of 
Ophthalmology, University of Florida, Box J-284, 
Gainesville, FL 32610. 

Wangiella dermatitidis is a saprophytic demat- 
iaceous fungus that can cause chronic dermal 
and subcutaneous infections in humans. Vis- 
ceral infections are rare.'* We treated a patient 
who developed a recalcitrant endophthalmitis 
caused by W. dermatitidis after cataract extrac- 
tion. 

A 75-year-old woman with diabetes was re- 
ferred because of decreased vision and a pain- 
ful left eye 17 weeks after an uncomplicated 
intracapsular cataract extraction with implan- 
tation of an anterior chamber intraocular lens. 
The patient had been taking topical corticoste- 
roids postoperatively for persistent inflamma- 
tion. Visual acuity decreased from 20/60 to 
counting fingers over a five-day period. Signs of 
endophthalmitis prompted an immediate pars 
plana vitrectomy. A Gram stain of the vitreous 
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Fig. 1 (Margo and Fitzgerald). A large intraocular 
abscess straddles the pupil, which bulges into the 
anterior chamber and vitreous (hematoxylin and eo- 
sin, X 4.3). Inset, 3.0- to 5.0-um branching fungal 
hyphae are present in the peripheral part of the 
abscess (Gomori methenamine-silver, X 440). 


demonstrated fungal hyphae; 5.0 wg of intravit- 
real amphotericin B was given. Two additional 
vitrectomies with injection of amphotericin B 
and removal of the intraocular lens were per- 
formed over the next two months as the inflam- 
mation worsened. Cultures from the eye grew 
W. dermatitidis. The blind eye was enucleated 
because the patient became intolerant to pain. 

Pathologic examination of the globe dis- 
closed a large abscess straddling the pupil (Fig. 
1). Degenerating neutrophils were surrounded 
by epithelioid histiocytes and multinucleated 
giant cells (Fig. 2). Acute and chronic inflamma- 
tory cells and granulation tissue extended into 
the anterior chamber and vitreous. Branching, 
septate fungal hyphae (3.0 to 5.0 um in diame- 
ter) were found in the peripheral aspect of the 
abscess (Fig. 1, inset). No organisms were pres- 
ent in or near the limbal incision from cataract 
surgery. 

Ocular infection caused by W. dermatitidis is 
unusual. The organism has been cultured from 
an infected corneal graft in one patient who was 
successfully treated with topical natamycin 5%, 
amphotericin B 0.5%, and a second penetrating 
keratoplasty.” 

The source of an infection caused by an 
organism that is not part of the human flora can 
be difficult to determine. The absence of limbal 
wound involvement and the location of the 
abscess centrally in the pupil of this patient 
suggest that the organism was probably intro- 
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Fig. 2 (Margo and Fitzgerald). Neutrophils (to the 
right) within the abscess are surrounded by a pali- 
sade of epithelioid histiocytes and multinucleated 
giant cells (hematoxylin and eosin, X 220). 
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duced into the eye at the time of cataract sur- 
gery. Fungal contamination of either the irri- 
gating solution or the implanted lens are 
possible but difficult to verify retrospectively in 
an isolated case.* Dematiaceous fungi have 
been recovered from unopened bottles of bal- 
anced salt solution. To date, this patient’s in- 
fection appears to be an isolated case, the 
source of which has not been determined. 
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Safety of Fluorescein Angiography 
During Pregnancy 


EDITOR: 
In the article “Safety of fluorescein angi- 
ography during pregnancy” by L. S. Halperin, 
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R. J. Olk, G. Soubrane, and G. Coscas (Am. J. 
Ophthalmol. 109:563, May 1990), although the 
authors’ conclusion, that it may be reasonable 
to perform fluorescein angiography on a preg- 
nant patient who has a sight-threatening vas- 
culopathy, may be valid, we are concerned that 
their article does not establish the safety of the 
use of fluorescein angiography during preg- 
nancy. We cannot agree with the conclusion 
that ‘fluorescein angiography does not result 
in a high rate of birth anomalies or complica- 
tions when performed on a pregnant patient,” 
since this conclusion is not supported by the 
data submitted by the authors. When evaluat- 
ing the potential teratogenicity of agents in 
pregnancy, there are two primary concerns: 
the effect on organogenesis and the effect on 
the pregnancy itself. To evaluate the possible 
teratogenicity during organogenesis, one 
should evaluate exposures during the first tri- 
mester. In their review of either 399 or 403 
respondents (the article is internally inconsis- 
tent), 90 specialists acknowledged performance 
of at least one fluorescein angiogram on at 
least one pregnant woman during the preced- . 
ing ten years. Forty-five specialists could not 
provide any information on those subjects, and 
nine additional specialists could not be reach- 
ed for further information. Fifty-four (60%) of 
these 90 specialists who stated that they had 
performed fluorescein angiography were un- 
able to provide adequate information. Thus, 
apparently, more than half of the potential 
study sample was lost or unavailable. 

The article does not state whether any at- 
tempt was made to assess the medical status of 
outcomes of possible pregnancies among those 
women of reproductive age who were not 
knowingly pregnant and yet had fluorescein 
angiography performed (patients of the re- 
maining 309 or 313 specialists, depending on 
one’s reading of the article). Thus, a control 
population for this study might well have been 
the outcomes of pregnancies among women 
who inadvertently received fluorescein because 
they did not know that they were pregnant or 
they were not specifically asked whether they 
might be pregnant at the time of the proce- 
dure. 

The authors ascertained only 19 pregnancies 
with first trimester exposures, as well as 22 
pregnancies that may have had multiple expo- 
sures, including a period during the first tri- 
mester. Thus, somewhere between 19 and 41 
pregnancies were exposed to intravenous fluo- 
rescein during the first trimester. Because of 
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this relatively small number of exposures in 
the first trimester, it is difficult, if not impossi- 
ble, to detect an increase in the rate of malfor- 
mations compared to an unspecified control 
population. 

Since the outcome of pregnancy after fluo- 
rescein exposure was solicited retrospectively 
and by questionnaire, it is difficult to deter- 
mine the extent of the ascertainment and the 
diligence of the catamnesis. How often, for ex- 
ample, did the ophthalmologists update infor- 
mation on the outcome of pregnancy and on 
neonatal and postnatal development from their 
obstetric or pediatric colleagues to determine 
whether these infants were normal? Did that 
purported normality extend through the period 
of primary education, where subtle defects in 
learning abilities might become first apparent? 
Without this information, there could be either 
positive or negative bias of ascertainment. This 
interpretation is complicated further by this re- 
trospective survey. 

Since 40 pregnant women were examined for 
diabetic retinopathy, and since women with 
insulin-dependent diabetes mellitus are at 
well-defined and significantly increased risk 
for various adverse outcomes of pregnancy, 
such as stillbirths, obstetric complications, and 
congenital malformations, these data should 
be analyzed separately. 

It is unclear why the authors decided to ex- 
clude the four neonatal or fetal deaths from 
their study. Although these may not be related 
to the exposure to fluorescein, it is unclear 
whether one fetal death and one spontaneous 
abortion may have occurred from the effect of 
fluorescein exposure or from the underlying 
primary medical condition. 

Only two offspring were reported to have 
birth defects. One child was reported to have 
an undescended testicle, for no apparent rea- 
son and without other stated association. The 
significance of this observation must be con- 
sidered in the context of the infant’s gestation- 
al age at the time of exposure, which is not 
stated. Another infant was described to have 
syndactyly. However, the authors do not state 
the type of syndactyly nor whether there was a 
family history of syndactyly. Since various 
syndromic associations of syndactyly have 
been documented, the diligence of ascertain- 
ment of other subtle malformations is critical 
to an understanding of this report; yet these 
data are missing. 

Lastly, without a suitable control group with 
which to compare their data, so that an ade- 
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can be done, the authors do not provide suffi- 
cient information to document incontrovertibly 
the safety of fluorescein angiography in preg- 
nancy. Until these or other investigators are 
able to provide complete and prospective in- 
formation, perhaps comparing the outcome of 
pregnancies in which fluorescein angiography 
was done and pregnancies in which it was in- 
dicated but not performed, the benefits and the 
risks of this procedure must be discussed indi- 
vidually with pregnant women and should not 
be performed arbitrarily. If the expected risk 
caused by fluorescein directly is low, then the 
sample sizes will need to be large to detect a 
statistically significant difference in the two 
populations. We hope that these better data 
will be forthcoming in the future. We look for- 
ward to a major national or international effort 
to design such a prospective protocol for this 
agent, which so long has been considered gen- 
erally regarded as safe. 


FRANK GREENBERG, M.D. 
RICHARD A. LEWIS, M.D. 
Houston, Texas 


Reply m m 


EDITOR: 

Drs. Greenberg and Lewis are correct in 
pointing out a transcription error in our ab- 
stract, which should have indicated that “403 
specialists responded ...” and “313 had nev- 
er performed fluorescein angiography... .” 

The text was clear in pointing out that a 
total of 41 pregnancies were exposed to intra- 
venous fluorescein during the first trimester 
(19 only in.the first trimester and 22 with ex- 
posure in all three trimesters). It is clearly stat- 
ed why we excluded the four neonatal or fetal 
deaths: two were because of complications re- 
lated to eclampsia; one occurred months after 
injection of fluorescein; and “one spontaneous 
abortion occurred three days after fluorescein 
angiography in a four-week pregnancy of an 
otherwise healthy woman.” 

We agree completely with Drs. Greenberg 
and Lewis that “the benefits and risks of this 
procedure must be discussed individually with 
pregnant women and should not be performed 
arbitrarily.” Our concluding paragraph clearly 
states: “The decision to perform fluorescein 
angiography on a pregnant patient is left to 
the physician and patient, who should careful- 
ly weigh the risks and benefits of the proce- 
dure.” We would further emphasize that one 
of the main purposes of this article was to 
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provide data that we believe “can be valuable 
to ophthalmologists who must advise patients 
who underwent fluorescein angiography before 
they knew they were pregnant.” 

We acknowledge that the data collected from 
this retrospective study have all the known in- 
herent problems of data collected from any re- 
trospective study. Nowhere in our article, 
however, do we “document incontrovertibly 
the safety of fluorescein angiography in preg- 
nancy,” as Drs. Greenberg and Lewis suggest. 
We simply restate our conclusions that based 
on our data and existing animal data, fluores- 
cein angiography does not result in a high rate 
of birth anomalies when performed on a preg- 
nant patient, and to reiterate: “We believe it is 
reasonable to perform fluorescein angiography 
on a pregnant patient when vision is threat- 
ened by a choroidal neovascular membrane; 
fluorescein angiography could affect the pa- 
tient’s treatment or eventual outcome.” 


LAWRENCE HALPERIN, M.D. 
R. JOSEPH OLK, M.D. 

St. Louis, Missouri 

GISELE SOUBRANE, M.D. 
GABRIEL COSCAS, M.D. 
Paris, France 


Tight Scieral Flap Trabeculectomy With 
Postoperative Laser Suture Lysis 


EDITOR: 

In the article “Tight scleral flap trabecu- 
lectomy with postoperative laser suture lysis,” 
by S. Melamed, I. Ashkenazi, J. Glovinsky, 
and M. Blumenthal (Am. J. Ophthalmol. 
109:303, March 1990}, the authors pointed out 
the advantage of tight closure of the scleral 
flap in trabeculectomy to minimize such com- 
mon complications as hypotony, flat anterior 
chamber, and choroidal detachment. A sub- 
stantial portion of the patients who underwent 
purposely tight closure of the scleral flap were 
found to have adequate filtration without the 
need of laser suture lysis. When the need de- 
velops for an increase in aqueous filtration 
postoperatively, the lamellar scleral flap clo- 
sure is relaxed by releasing the scleral flap 
closure suture, which achieves the best of both 
partial-thickness and full-thickness filtering 
procedures. The authors are fortunate, howev- 
er, in being able to achieve lysis of the scleral 
flap closure suture with either argon or 
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Nd:YAG laser in all cases. We have encoun- 
tered at least two cases in which suture lysis 
could not be achieved with either argon or 
Nd:YAG laser because of substantial subcon- 
junctival hematoma or unusually thick Tenon’s 
tissue over the scleral flap. Furthermore, pre- 
mature release of the scleral flap closure suture 
before satisfactory healing of the conjunctival 
wound and resumption of normal aqueous hu- 
mor formation, usually during the first two 
postoperative days, can result in wound leak 
and resultant hypotony, flat anterior chamber, 
and choroidal detachment, which negate the 
benefits of this technique. This is of particular 
importance in cases in which wound healing is 
delayed, as occurs with the adjunctive use of 
subconjunctival 5-fluorouracil. 

Relaxation of the scleral flap closure can be 
achieved with the use of the releasable suture 
closure technique.'’ This technique has the ad- 
vantage of being effective even when a laser or 
a Hoskins contact lens is not readily available, 
or when the scleral flap suture is obscured by 
subconjunctival hemorrhage, thick Tenon’s tis- 
sue, or fibrous proliferation. 


DONG H. SHIN, M.D. 

KYLE A. PARROW, M.D. 

SUSAN E, PRESBERG-GREENE, M.D. 
Detroit, Michigan 
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—— Reply 


EDITOR: 

We were glad to learn that the concept of 
tight trabeculectomy with late release of the 
scleral flap sutures is considered by Drs. Shin, 
Parrow, and Presberg-Greene to be the pre- 
ferred method of guarded filtration surgery. It 
is true that in some cases it is more difficult to 
visualize the sutures because of thick Tenon’s 
capsule. However, we were able to successfully: -~ 

ae LAER Rae 


mo we ait 
i to nR 


326 AMERICAN JOURNAL OF OPHTHALMOLOGY 


lyse all sutures after application of more pres- 
sure against the tissue with resultant flattening 
and clearance of the obstructing layers. Addi- 
tionally, we found out in later cases that black 
sutures are lysed easily by the blue-green ar- 
gon laser, whereas the blue sutures require 
krypton red laser energy for adequate absorp- 
tion and cutting effect. 

We agree that premature lysis of the sutures 
may be associated with bleb leak, hypotony, 
and flattening of the anterior chamber. Based 
on our experience, however, we have rarely 
found these complications when laser treat- 
ment was performed at least 48 hours after 
surgery. We believe that this is the minimum 
time required for the formation of water-tight 
adhesion of conjunctiva to the corneoscleral 
limbus. 

We agree that the use of subconjunctival 5- 
fluorouracil should change our approach as the 
healing process is delayed. We have had some 
experience with the combination of both treat- 
ment modalities, and we usually postpone the 
laser suture lysis up to seven to ten days post- 
operatively or at least two days after the final 
dose of 5-fluorouracil.' 

The technique reported by us and Savage 
and associates? describes the basic concept of 
forming a hybrid operation of trabeculectomy 
that is later turned into a full-thickness filtra- 
tion. We believe this is a simple method com- 
bining the advantages of both procedures with 
a high success rate. Other similar methods 
achieving the same results are adequate; how- 
ever, the most successful method should be 
adopted. 


SHLOMO MELAMED, M.D. 
ISAAC ASHKENAZI, M.D. 
JOSEPH GLOVINSKI, M.D. 
MICHAEL BLUMENTHAL, M.D. 
Tel-Hashomer, Israel 
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Posterior Vitreous Cyst 


EDITOR: 

In the article “Posterior vitreous cyst,” by 
R. L. Steinmetz, B. R. Straatsma, and M. L. 
Rubin (Am. J. Ophthalmol. 109:295, March 
1990), the authors postulate that the vitreous 
cysts as remnants of the hyaloid system are 
only located on the disk. Rochels and I treated 
a 15-year-old girl with unilateral potato-shap- 
ed vitreous cyst, which was attached to the 
posterior lens surface by a short, threadlike 
strand and was therefore only slightly mobile. 
Partially vascularized prepapillary strands 
were observed in the patient’s fellow eye, 
which led to the impression of impaired retro- 
gression of the primary vitreous. 


WALTER LISCH, M.D. 
Tübingen, West Germany 
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Reply 


EDITOR: 

In the article we described clinical features 
of two patients with unilateral cyst in the pos- 
terior vitreous, one of whom was observed for 
17 years. One of these two patients had a 
prominent Mittendorf dot on the posterior sur- 
face of the crystalline lens. In the discussion, 
we noted that some vitreous cysts probably 
develop from remnants of the hyaloid system 
and may even be attached to the optic disk by 
a stalk. Dr. Lisch describes a vitreous cyst at- 
tached to the posterior lens surface by a strand 
and adds support to the concept that vitreous 
cysts may be derived from remnants of the 
hyaloid system. 


ROBERT L. STEINMETZ, M.D. 
BRADLEY R. STRAATSMA, M.D. 
Los Angeles, California 
MELVIN L. RUBIN, M.D. 
Gainesville, Florida 





BOOK REVIEWS 


Edited by H. Stanley Thompson, M.D. 


Binocular Vision and Ocular Motility. Theory and 
Management of Strabismus, ed. 4. By Gunter 
K. von Noorden. St. ‘Louis, C. V. Mosby, ve 
557 pages, index, illustrated. $92 


Reviewed by ROBERT J. Morris 
London, England 


This is the fourth edition of a text originally 
co-authored with Dr. Burian in 1974, but re- 
vised by Dr. von Noorden ever since. It remains 
the most comprehensive text in the field of 
ocular motility and strabismus. Written in a 
clear, readable style, it offers an unusually rich 
historical perspective on the subject. The litera- 
ture is well referenced at the end of each chap- 
ter. 

As with previous editions, Sections 1 and 2 
cover sensorimotor physiology and neuromus- 
cular anomalies of the eye. The sections pro- 
vide a thorough account of the theoretic aspects 
of strabismus. The expanded section, ‘Sensory 
Signs and Symptoms of Strabismus,” covers an 
area of particular interest to Dr. von Noorden, 
and it includes an outstanding account of am- 
blyopia. Sections 3 and 4 cover the clinical 
aspects and principles of treatment of strabis- 
mus. In Section 4 the chapter on nonsurgical 
treatment of strabismus describes optical, phar- 
macologic, and orthoptic treatment of strabis- 
mus, important but often neglected areas of the 
subject. There is an expanded section on surgi- 
cal techniques, which is beautifully illustrated, 
and reflects the author’s surgical preferences. 
One small quibble I have with this section is the 
omission of Fells modification of the Harada-Ito 
procedure, which has now become more widely 
used than the original technique. 

There is little to criticize in this book. I feel, 
however, the section on botulinum toxin thera- 
py should have discussed the physiologic ac- 
tion of the drug and its clinical indications in 
more detail. Similarly I think the discussion on 
fourth nerve palsies is brief and should have 
included more emphasis'on the concept of 
masked bilateral superior oblique palsies. Sadly 
the book no longer attempts to discuss supra- 
nuclear control of eye movements as Dr. von 
Noorden feels that this is beyond the scope of 
the book and refers the reader to other sources. 
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However, these points are minor and this 
book remains a classic text on strabismus. It 
should appeal to residents in training as well as 
to any ophthalmologist with an interest in ocu- 
lar motility. 


Stedman’s Medical Dictionary, ed. 25. Balti- 
more, Williams & Wilkins. 1,784 pages, illustrat- 
ed. $38.95 


Reviewed by Mark J. MANNIS 
Sacramento, California 


For most physicians, the medical dictionary 
remains in place on the bookshelf, to be taken 
down only when a paper is to be written or 
when the leg of a table needs to be propped up. 
It is a book that not-so-favorite relatives buy for 
you when you are accepted to medical school or 
that you magnanimously purchase for your sec- 
retary when you open your practice. It is not, 
alas, a book that gets worn with use before it 
gets worn with age. Nonetheless, like just the 
right Phillips screwdriver, it is absolutely indis- 
pensable when you need it. 

The 25th edition of Stedman’s Medical Dic- 
tionary is billed in the preface as “user friend- 
ly.” Although dictionary use does not generally 
require any tutoring, this volume begins with a 
section on how to use the dictionary that in- 
cludes an explanation of the anatomy of the 
entries and cross-references, a pronunciation 
guide, and a key to abbreviations. This is fol- 
lowed by an interesting section on medical 
etymology. The vocabulary entries are preced- 
ed by Stedman’s Subentry Locator, an exten- 
sive and useful list of subentry terms, mostly 
adjectives, followed by the primary entries 
with which they are most commonly used; this 
section is a handy cross-referencing system. 

The vocabulary entries include over 1,700 
pages of definitions in clear, readable print. The 
pages are conveniently tabbed, making the lo- 
cation of words easy and rapid. The vocabulary 
entries are complemented by numerous illus- 
trations, 24 anatomic color plates, and a large 
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number of tables. The final section of this 
reference consists of appendices including 
comparative temperature scales and equiva- 
lents, weights and measures, laboratory refer- 
ence range values, and a section on blood 
groups. | 

Comparison with another popular medical 
dictionary I received as a student 20 years ago 
revealed that not much has changed in the 
format of the modern medical dictionary. Virtu- 
ally all the components of the new edition were 
contained in the old. The chief value of this new 
volume is its updated vocabulary. (One can find 

“‘epikeratophakia”’ but not ‘/capsulorrhexis.’’) 
Then again, the basic screwdriver. has not 
changed much, and for this reason, it continues 
to be supremely useful. Stedman's is a well- 
executed volume that will be of value to its 
owner for years to come. 


Management of Orbital and Ocular Adnexal Tu- 
mors and inflammations. Edited by Joseph A. 
Mauriello, Jr., and Joseph C. Flanagan. New 
York, Field & Wood Medical Publishers, Inc., 
1990. 285 pages, index, illustrated. $145 


Reviewed by THomas C. SPOOR 
Detroit, Michigan 


Considering the experience and expertise of 
the editors, this text is well written and profuse- 
ly illustrated, utilizing the clinical and comput- 
ed tomographic histopathologic format often 
popular on board:examinations, and it is inval- 
uable for understanding, orbital disease proc- 
esses. 

The book is divided. into eight sections. 
Chapter 1 describes patients with orbital disor- 
ders and reviews the various disease processes 
affecting the orbit. Orbital and adnexal prob- 
lems are divided into six categories, which are 
the subjects of subsequent chapters: orbital 
inflammatory disease, adult orbital tumors, pe- 
diatric orbital tumors, lacrimal gland inflamma- 
tion and tumors, lacrimal sac inflammations 
and tumors, and eyelid. tumors and inflamma- 
tion. An additional chapter reviews orbital sur- 
gical techniques for both tumor ‘removal and 
dysthyroid orbitopathy (orbital decompression 
and eyelid reconstruction). Basic and advanced 
eyelid reconstruction is well reviewed in the 
final chapter, “Tumors and Inflammations of 
the Lids.” 


This book provides an excellent review of the 
plethora of orbital and adnexal disease process- 
es, as well as the surgical techniques used to 
treat them. Additionally, each chapter is. well 
referenced. It is a welcome addition to my 
library of oculoplastic, orbital, and neuro-oph- 
thalmic references and should be added to 
yours. 


Fitting Guide for Rigid and Soft Contact Lenses. 
A Practical Approach, ed. 3. Edited by Harold 
A. Stein, Bernhard J. Slatt, and Raymond M. 
Stein. St. Louis, C. V. Mosby, 1990. 613 pages, 
index, illustrated. $55.95 


Reviewed by R. Linsy FARRIS 
New York, New York 


Harold Stein and Bernhard Slatt have been 
joined by Raymond Stein and several new au- 
thors to produce an enlarged and up-to-date 
edition of Fitting Guide for Rigid and Soft 
Contact Lenses. The new chapters include ex- 
amination of the tear film, contact lens 
materials and manufacturing, contact lens and 
ocular allergy, current care systems, and verifi- 
cation of contact lens orders. The new chapters 
by authors such as Allansmith, Morgan, 
Josephson, and Halberg are good additions to 
this practical guide of contact lens fitting. 

Basic information necessary for fitting con- 
tact lenses in a safe and effective manner is the 
real value of this book. The safety of contact 
lenses is considered a major issue in patient 
selection, and an examination of the patient 
discloses factors against or in favor of success- 
ful wear. Not only. patient selection but the 
choice of contact lens is the responsibility of the 
fitter. The text contains fitting methods for soft 
and rigid lenses and considers various methods 
as well as the advantages and disadvantages of 
different lens types. Difficult fittings, such as 
for patients with keratoconus and presbyopia, 
complications, and treatment of ocular allergy 
associated with extended-wear contact lenses 
are given special treatment in separate chap- 
ters. Many ideas and answers are provided in 
these pages. I particularly like the practical 
information provided in the chapter on manag- 
ing and starting a contact lens practice in the 
chapter on cosmetics and contact lens wear. 

This improved text of directions and explana- 
tions from experienced clinicians has abundant 
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useful information; however, I would like to see 
references provided ai the end of each chapter. 
The supplementary reading list at the end of the 
book does not include key references men- 
tioned in the text. Many will be interested in 
this concise presentation of contact lens fitting, 
which introduces the subject primarily from the 
experience of one group but is nevertheless 
representative of most fitters. 


Books Received 


Complications de la Chirurgie du Segment Ante- 
rieur. By Luc Durand and Carole Burillon. Mexi- 
co, Masson, 1989. 521 pages, index, illustrat- 
ed. (No price given) 


This is a major summary of the things that 
can go wrong when surgery is.done on the 
anterior segment of the eye. The first 12 chap- 
ters deal with the way the eye responds: bleed- 
ing, scarring, increased intraocular pressure, 
inflammation, endothelial ingrowth, infection, 
and’so on. The remaining chapters cover the 
specific complications of surgery for cataract, 
glaucoma, corneal grafts, and keratorefractive 
surgery. Chapters on posterior segment compli- 
cations of anterior segment surgery and the 
pomipiga ons of anesthesia are included. 


Conjunctival Melanoma in The Netherlands. A 
. Clinico- -pathological. and Follow-up Study. By 
D. de Wolff- Rouendaal. Den Haag, The Nether- 
lands, CIP- -Gegevens Koninklijke Bibliotheek, 
1990. 175 pages, illustrated. (No price given) 


A thoughtful monograph ‘on flat pigmented 
lesions of the conjunctiva based on material 
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collected in The Netherlands over a period of 
30 years offers treatment guidelines. 


The Book List 


Atlas of Vitreoretinal Surgery. By H. MacKenzie 
and Felipe I. Tolentino. New York, Thieme Medi- 
cal Publishers, 1990. 274 pages, index, illus- 
trated. (No price given) 


Current Opinion in Ophthalmology, vol. 1, No. 1. 
By George W. Weinstein. Philadelphia, Current 
Science, 1990. 102 pages, index, illustrated. 
$45 . 


Current Opinion in Ophthalmology, vol. 1, No. 2. 
By George W. Weinstein. Philadelphia, Current 
Science, 1990. 208 pages, index, illustrated. 
$45. 


Electrodiagnostic Testing of the Visual System. 
A Clinical Guide. By Ronald E..Carr and-Irwin 
M. Siegel. Philadelphia, F. A. Davis Company, 
1990. 188 pages, index, illustrated. $55. | 


For My Patient. ‘Cataract. San Francisco, Pacific 
Medical Press, 1990. Softcover, 29 pages, illus- 
trated. $2. 75 a 


For My Patient. Glaucoma. San Francisco, Pacific 
Medical Press, 1990. Softcover, 45 š pages, illus- 
trated. $2.75 


Laser. Its Clinical Uses In eye Diseases. By lan 
J. Constable and Arthur S. M. Lim., Singapore, 
P.-G. Publishing, 1990. 207 pages, index, illus- 
trated. $90 l 


Thyroid Eye Disease, ed. 2. By Devron H. Char. 
New York, Churchill Livingstone, 1990. 229 
pages, ‘index, illustrated. $59. 95 


ABSTRACT DEPARTMENT 


Edited by Michael A. Kass, M.D. 


Krypton laser photocoagulation for neovas- 
cular lesions of age-related macular degen- 
eration. Results of a randomized clinical trial. 
Macular Photocoagulation Study Group* Arch. 
Ophthalmol. 108:816, 1990. 


MACULAR DEGENERATION, KRYPTON LASER 


The Age-Related Macular Degeneration 
otudy—Krypton Laser (AMDS-K) is a multicen- 
ter controlled clinical trial designed to deter- 
mine whether krypton red laser photocoagula- 
tion is of value in preventing visual acuity loss 
in eyes with macular degeneration that have 
either choroidal neovascularization 1 to 199 
Įm from the center of the foveal avascular zone 
or choroidal neovascularization 200 wm or far- 
ther from the foveal avascular zone center with 
blood and/or blocked fluorescence extending 
within 200 wm of the foveal avascular zone 
center. Recruitment ended in December 1987 
after 247 patients had been assigned to photo- 
coagulation and 249 patients had been as- 
signed to no treatment. At 3 years after ran- 
domization, 49% (86/174) of treated eyes, in 
contrast to 58% (98/169) of untreated eyes, had 
lost six or more lines of visual acuity. The 
average visual acuity of treated and untreated 
eyes at that time was 20/200 and 20/250, 
respectively. The benefit of laser treatment was 
largest among patients without evidence of 
hypertension and diminished to no apparent 
benefit among patients who had highly elevat- 
ed blood pressure and/or used antihyperten- 
sive medication. Treatment of lesions meeting 
the AMDS-K eligibility criteria in eyes of pa- 
tients with no hypertension is recommended. 
However, treatment cannot be recommended 
uniformly for patients with definite hyperten- 
sion having lesions similar to those of patients 
enrolled in the AMDS-K.—Authors’ abstract 


*Macular Photocoagulation Study Coordinating 
Center, 550 N. Broadway, Ninth Floor, Baltimore, 
MD 21205. 


A structural basis for Hering’s law. Projec- 
tions to extraocular motoneurons. Moscho- 
vakis, A. K., Scudder, C. A.,* and Highstein, 
S. M. Science 248:1118, 1990. 
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HERING’S LAW, EXTRAOCULAR MOVEMENTS 


Conjugate eye movements are produced by 
the coactivation of extraocular muscles in both 
eyes. According to Hering’s law, the two eyes 
move in a conjugate manner because they re- 
ceive identical signals from the brain. Until 
now, however, there has been little information 
about the anatomic pathways underlying this 
process. 

The premotoneurons responsible for vertical 
rapid eye movements in alert squirrel monkeys 
were detected by intracellular recording of 
electrical activity. After functional character- 
ization of the cells, they were injected with 
horseradish peroxidase. After 36 to 50 hours of 
labeling, the brain tissues were studied histo- 
logically. 

The premotoneurons responsible for rapid 
upward eye movements innervate regions that 
contain motoneurons controlling the superior 
rectus and inferior oblique muscles of both 
eyes. Conversely, the premotoneurons respon- 
sible for rapid downward eye' movements in- 
nervate regions that contain motoneurons con- 
trolling the ipsilateral inferior rectus and the 
contralateral superior oblique muscles. Thus, 
premotoneurons project to.motoneuron pools 
that innervate yoked muscles of both eyes. This 
is qualitative proof for an anatomic system 
underlying Hering’s law in the vertical saccadic 
system.—Michael A. Kass 


“Department of Otolaryngology, Washington Uni- 
versity School of Medicine, St. Louis, MO 63110. 


identification of an inhibitor of neovascular- 
ization from cartilage. Moses, M. A., Sudhal- 
ter, J., and Langer, R.* Science 248:1408, 
1990. . 


NEOVASCULARIZATION, ENDOGENOUS INHIBITOR, 
CARTILAGE 


Angiogenesis, the process of new capillary 
formation, is a factor in numerous normal body 
processes in a variety of diseases including 
diabetic retinopathy and neovascular glauco- 
ma. Certain tissues, such as cartilage, are resis- 
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tant to vascular invasion. No single tissue- 
derived molecule has been described that is 
capable of inhibiting angiogenesis. 

In this study, a protein was extracted from 
bovine scapular cartilage and purified by pre- 
cipitation and column chromatography. This 
protein inhibited angiogenesis in three differ- 
ent experimental models in doses as low as 4 
wg. This substance appeared to inhibit prolif- 
eration and migration of capillary endothelial 
cells. 

The derived protein appears to be more po- 
tent in the chick chorioallantoic membrane as- 
say than any previously described substance or 
group of substances. The cartilage-derived pro- 
tein is also an inhibitor of collagenase. Collage- 
nase may play a role in the invasion of capillary 
endothelial cells during angiogenesis.— 
Michael A. Kass 


*Department of Surgery, Children’s Hospital Medi- 
cal Center, Boston, MA 02139. 


The characteristics and mechanisms of visu- 
al disturbance associated with anticonvul- 
sant therapy. Remier, B. F., Leigh, R. J.,* 
Osorio, l., and Tomsak, R. L. Neurology 40:791, 
1990. 


DIPLOPIA, OSCILLOPSIA, ANTICONVULSANT 
THERAPY 


Visual symptoms, such as diplopia or oscil- 
lopsia, are common side effects of treatment 
with phenytoin and carbamazepine. While 
antiepileptic medications are known to disturb 
all functional classes of eye movements, little 
information exists concerning the correlation of 
specific visual complaints in individual patients 
with specific disturbances of ocular motility. 

Eight epileptic patients receiving anticonvul- 
sant therapy had recurrent visual disturbances 
in the form of diplopia and oscillopsia in the 
horizontal or vertical planes. The symptoms 
could be ascribed to impaired vergence mecha- 
nisms, vertical nystagmus, or abnormalities of 
the vestibulo-ocular reflex. Other eye move- 
ments, such as pursuit and gaze-holding, were 
also affected, but did not lead to specific com- 
plaints. Episodes of visual disturbance were 
often preceded by ocular or systemic discom- 
fort, after which oscillopsia or diplopia evolved 
rapidly. The symptoms were stereotyped and 
unique for each patient, probably reflecting 
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idiosyncratic susceptibility to the ocular motor 
side effects of anticonvulsants. Six of the eight 
patients were taking carbamazepine and phe- 
nytoin in combination. The total serum concen- 
trations of the drugs during symptomatic phas- 
es were within the therapeutic range. Some 
patients’ symptoms were reduced by titrating 
or dividing the doses of the drugs.— Michael A. 
Kass 


*Department of Neurology, University Hospitals of 
Cleveland, 2074 Abington Rd., Cleveland, OH 
44106. 


The relationship of retrobulbar hematomas to 
vision in cynomolgus monkeys. Young, V. L.,* 
Talley, A. R., Pin, P., Trick, G. L., Becker, W., 
Logan, S. E., and Kraemer, B. A. Plast. Re- 
constr. Surg. 85:698, 1990. 


RETROBULBAR HEMATOMA, ISCHEMIA 


An experimental model has been developed 
to measure the effect of retrobulbar hematomas 
on functional vision in cynomolgus monkeys. 
In this model, functional vision was quantita- 
ted using flashed evoked visual potentials in 
five monkeys following creation of retrobulbar 
hematomas. In one monkey used as a control, 
functional vision remained impaired for 180 
minutes following induction of retinal ischemia 
by increased intraorbital pressure. In two mon- 
keys in which increased intraorbital pressure 
was relieved by anterior chamber paracentesis 
following 15 minutes of retinal ischemia, 
flashed evoked visual potential promptly re- 
turned to baseline level. In two additional mon- 
keys in which increased intraorbital pressure 
was relieved following 30 minutes of retinal 
ischemia, flashed evoked visual potentials im- 
proved but never returned to baseline levels. 

This study demonstrates the usefulness of 
flashed evoked visual potentials in measuring 
functional vision in cynomolgus monkeys. This 
experimental model should prove useful in 
evaluating the effects of increased intraorbital 
pressure on functional vision and the effect of 
intervention on impaired vision due to retro- 
bulbar hematomas. Further studies with larger 
numbers of animals are needed to clarify these 
preliminary studies and document longer-term 
effects of retinal ischemia secondary to retro- 
bulbar hematomas.—Authors’ abstract 
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*Washington University School of Medicine, Divi- 
sion of Plastic Surgery, Suite 17424 East Pavilion, 
4949 Barnes Hospital Plaza, St. Louis, MO 63110. 


Pattern ERG in rats following section of the 
optic nerve. Berardi, N., Domenici, L.,* Gra- 
vina, A., and Maffei, L. Exp. Brain Res. 79:539, 
1990. 


PATTERN ELECTRORETINOGRAM, OPTIC NERVE 


Recent experiments performed in cats and 
monkeys have shown that the pattern electro- 
retinogram disappears after sectioning the op- 
tic nerve. However, most investigations of cen- 
tral nervous system degeneration or regrowth 
in mammals have utilized the rat as an experi- 
mental animal, and there is little information 
about electrophysiologic tests in the rat. 

Flash and pattern electroretinograms were 
recorded in hooded rats anesthetized with ure- 
thane. The pattern electroretinogram was 
evoked by phase alternating gratings of various 
spatial frequencies and contrasts. The pattern 
electroretinogram in response to alternating 
gratings had a temporal periodicity twice the 
stimulus temporal frequency and its waveform 
was approximately sinusoidal for frequencies 
beyond 2 Hz. In eight rats, the intraorbital 
portion of the optic nerve was severed and the 
animals were observed with electrophysiologic 
tests over time. Sectioning of the optic nerve 
led to the progressive disappearance of the 
pattern electroretinogram. By four months after 
surgery, the pattern electroretinogram was al- 
most unrecordable while the flash electroreti- 
nogram was unaffected. 

Thus, the pattern electroretinogram appears 
to be a useful tool to investigate the functional 
integrity of retinal ganglion cells in rats.— 
Michael A. Kass 


*Istituto di Neurofisiologia del CNR, Via S. Zeno 51, 
I-56100 Pisa, Italy. 


Developing eyes that lack accommodation 
grow to compensate for imposed defocus. 
Schaeffel, F., Troilo, D., Wallman, J.,* and How- 
land, H. C. Vis. Neurosci. 4:177, 1990. 


EMMETROPIA, DEVELOPMENT, ACCOMMODATION 


The vertebrate eye normally grows so that its 
length is proportionate to the focal length of its 
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optical system. Since neonates in many species 
are not emmetropic, some process must direct 
postnatal growth of the eye in the direction of 
emmetropia. A number of investigators have 
postulated that the act of accommodation may 
provide the mechanical change necessary for 
adjusting the growth of the eye. To test this 
hypothesis, 3- to 5-day-old chicks had bilateral 
electrolytic lesions of the Edinger-Westphal nu- 
clei. Animals without accommodation and nor- 
mal control chicks were then fitted with convex 
spectacle lenses (+2 or +4 diopters) or concave 
lenses (—4 or —8 diopters). The refractive state 
of the chicks was monitored by infrared photo- 
retinoscopy. At 30 days of age the chicks had 
photokeratometry and A-scan ultrasono- 
graphy. The eyes were then excised and the 
axial lengths measured directly. 

Normal control chick eyes and eyes from 
chicks with bilateral lesions of the Edinger- 
Westphal nuclei were able to grow to compen- 
sate for spectacle lens-induced myopia or hy- 
peropia. These data indicate that even without 
accommodation, eyes that are made functional- 
ly hyperopic or myopic by spectacle lenses are 
able to grow at different rates, to compensate 
partially for the imposed ametropia.—Michael 
A. Kass 


*Biology Department, City College, CUNY, New 
York, NY 10031. 


Cardiovascular risk factors in confirmed pre- 
diabetic individuals. Does the clock for coro- 
nary heart disease start ticking before the 
onset of clinical diabetes? Haffner, S. M.,* 
Stern, M. P., Hazuda, H. P., Mitchell, B. D., and 
Patterson, J. K. JAMA 263:2893, 1990. 


DIABETES, CARDIOVASCULAR DISEASE 


Although type II diabetes is associated with 
both microvascular and macrovascular compli- 
cations, duration of diabetes and severity of 
glycemia are strongly associated only with the 
former. Since prediabetic individuals are hy- 
perinsulinemic, and since hyperinsulinemia 
may be a cardiovascular risk factor, we hypoth- 
esized that prediabetic individuals might have 
an atherogenic pattern of risk factors even be- 
fore the onset of clinical diabetes, thereby ex- 
plaining the relative lack ofan association of 
macrovascular complications with either glyce- 
mic severity or disease duration. We document- 
ed the cardiovascular risk factor status of 614 
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initially nondiabetic Mexican Americans who 
later participated in an 8-year follow-up of the 
San Antonio Heart Study, a population-based 
study of diabetes and cardiovascular disease. 
Individuals who were nondiabetic at the time of 
baseline examination, but who subsequently 
developed type II diabetes (ie, confirmed predi- 
abetic subjects, n=43), had higher levels of 
total and low-density lipoprotein cholesterol, 
triglyceride, fasting glucose and insulin, 2-hour 
glucose, body mass index, and blood pressure, 
and lower levels of high-density lipoprotein 
cholesterol than subjects who remained nondi- 
abetic (n=571). Most of these differences per- 
sisted after adjustment for obesity and/or level 
of glycemia, but were abolished after adjust- 
ment for fasting insulin concentration. When 
subjects with impaired glucose tolerance at 
baseline (n=106) were eliminated, the more 
atherogenic pattern of cardiovascular risk fac- 
tors was still evident (and statistically signifi- 
cant) among initially normoglycemic predia- 
betic subjects. These results indicate that 
prediabetic subjects have an atherogenic pat- 
tern of risk factors (possibly caused by obesity, 
hyperglycemia, and especially hyperinsulin- 
emia), which may be present for many years 
and may contribute to the risk of macrovascular 
disease as much as the duration of clinical 
diabetes itself.—Authors’ abstract 


*Division of Clinical Epidemiology, Department of 
Medicine, University of Texas Health Science Center 
at San Antonio, 7703 Floyd Curl Dr., San Antonio, 
TX 78284-7873. 


Prevalence of undiagnosed eye disease in 
high-risk diabetic individuals. Sprafka, J. M.,* 
Fritsche, T. L., Baker, R., Kurth, D., and 
Whipple, D. Arch. Intern. Med. 150:857, 1990. 


DIABETES, DIABETIC RETINOPATHY, CATARACT, 
GLAUCOMA 


This study was designed to measure the prev- 
alence of common ocular disorders in a group 
of diabetic patients. Five hundred thirty-three 
diabetic individuals followed up in one medical] 
facility in rural Minnesota were contacted by 
telephone. Of this group, 172 individuals 
(32.3%) responded that they were not under the 
care of an ophthalmologist; 117 (22.0%) indi- 
viduals indicated that they had been seen by an 
ophthalmologist in the past, but that the last 
examination was more than two years ago 


(mean, 4.9 years). The 172 patients who had no 
ophthalmologist were considered to be at high 
risk for ocular disease and they were invited to 
receive an eye examination; 145 diabetic sub- 
jects completed the examination. All patients 
were white, the average age was 54.1 years, and 
the average duration of diabetes was 6.2 years. 
The examination disclosed that 31 of 145 pa- 
tients (21.4%) had nonproliferative diabetic 
retinopathy, seven (4.8%) had proliferative or 
preproliferative retinopathy, and four (2.8%) 
had diabetic macular edema. 

The subjects = to 35 years of age were also 
screened for cataract and glaucoma. Fourteen 
individuals (11.2%) had lens opacities and de- 
creased visual acuity, 20 individuals (16.0%) 
had increased intraocular pressure, and six 
(4.8%) had glaucomatous optic disk changes. 

This study indicates the high prevalence of 
sight threatening disease in diabetic patients. 
Ophthalmologists must educate internists, fam- 
ily practitioners, and diabetic patients about 
the importance of periodic routine ophthalmic 
examinations.—Michael A. Kass 


*Division of Epidemiology, School of Public Health, 
University of Minnesota, Stadium Gate 27, 166 Bea- 
con St, S.E., Minneapolis, MN 55455. 


Criteria for diagnosis of Behcet's disease. 
International Study Group For Behcet's Dis- 
ease* Lancet 335:1078, 1990. 


BEHCET’S DISEASE 


A group of patients with Behcet’s disease was 
studied to determine the optimal diagnostic 
criteria for the disease. Data from 914 patients 
with Behcet’s disease were collected from 12 
centers in seven countries. These data were 
compared to data from 97 patients who had 
recurrent oral ulceration caused by other dis- 
eases such as rheumatoid arthritis, systemic 
lupus erythematosus, ankylosing spondylitis, 
or psoriatic arthropathy. Six different sets of 
diagnostic criteria were tested to determine the 
set that had the best sensitivity and specificity 
for the disease. The international study group 
concluded that for a diagnosis of Behcet's dis- 
ease, patients must have at least three episodes 
of aphthous or herpetiform ulcerations in 12 
months. Additionally, the patients must have 
two of the following four findings: recurrent 
genital ulceration; ocular findings such as ante- 
rior or posterior uveitis, cells in the vitreous, or 
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retinal vasculitis; skin lesions including erythe- 
ma nodosum, pseudofolliculitis, or papulopus- 
tules; and positive pathergy test (a sterile pus- 
tule developing within 24 to 48 hours at the site 
of a needle puncture in the skin). These diag- 
nostic criteria had a sensitivity of 95% and a 
specificity of 98%.—Michael A. Kass 


*Dr. A. J. Silman, Arthritis and Rheumatism Council 
Epidemiology Research Unit, Manchester University 
Medical Sehool, Manchester M13 9PT, United King- 
dom. 


Local ocular compensation for imposed local 
refractive error. Miles, F. A.,* and Wallman, J. 
Vision Res. 30:339, 1990. 


OCULAR DEVELOPMENT, EMMETROPIA 


At hatching, a chick’s eyes are normally 
slightly hyperopic, and over a period of weeks, 
gradually become emmetropic. Deprivation of 
form vision during this developmental period 
results in severe myopia, mainly caused by axial 
elongation of the vitreous chamber. One hy- 
pothesis is that deprivation of form vision in- 
hibits a growth contro] mechanism that is visu- 
ally mediated and that normally functions to 
match the size of the eye to its optical power. 

Chicks were raised in a low-ceiling environ- 
ment. The chicks became more myopic in the 
upper visual field than did chicks raised in a 
high-ceiling environment. The vitreous cham- 
ber in the chicks raised in a low-ceiling envi- 
ronment showed a selective elongation in the 
ventral region that was not seen in the eyes of 
chicks raised in a high-ceiling environment. 
The morphologic difference appeared adequate 
to account for the additional myopia in the 
low-ceiling chicks. 

These results are consistent with the hypoth- 
esis of a visually mediated growth mechanism 
regulating the local refractive state across the 
entire visual field so that it matches the custom- 
ary viewing conditions. This is similar to previ- 
ous studies in birds showing that refractive 
errors in the lower visual field are appropriate 
for focusing the image of the ground on the 
retina, while the eye may be emmetropic at or 
above the horizontal meridian.—Michael A. 
Kass 


*Department of Biology, City College of CUNY, 
138th St. and Convent Ave., New York, NY 10031. 
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Effect on physician-scientists of the low 
funding rate of NIH grant applications. Mov- 
sesian, M. A.* N. Engl. J. Med. 322:1602, 1990 


NATIONAL INSTITUTES OF HEALTH FUNDING 


The National Institutes of Health provide 
funds that are crucial to physician-scientists 
and medical schools. As funds diminish many 
medical school departments may find that they 
cannot afford to hire or maintain staff members 
whose primary interest is research. In 1989, the 
success rates for new RO1 grants was 17.1% in 
the National Cancer Institute and 18.9% in the 
National Heart, Lung, and Blood Institute. The 
fiscal 1990 budget will enable the National 
Institutes of Health to fund 4,633 competitive 
grants, 667 fewer than fiscal 1989. 

Since the average duration of a National In- 
stitutes of Health grant is 4.1 years, physician- 
scientists must go through three cycles—an 
initial review and two competitive renewals— 
in order to obtain funding for a ten-year period. 
At the National Institute on Aging, where the 
success rates for fiscal 1989 were 16.9% for new 
RO1 applications and 28.4% for competing 
RO1 renewals, the likelihood of a positive out- 
come on three successive reviews would be 
0.169 xX 0.284 X 0.284 or 1.4%. 

Investigators can increase their likelihood of 
success by submitting multiple applications. 
The chance of success is represented by 1 — F’, 
where F is each application’s probability of 
failure and n is the number of applications 
submitted. Using the same assumptions for the 
National Institute on Aging, a minimum of 18 
applications would be required over ten years 
to achieve approximately a 50% chance of fund- 
ing over time. This assumes that only the inves- 
tigator in question increases the number of 
applications. 

There seems to be little enthusiasm within 
the federal government to increase expendi- 
tures for biomedical research. This has impor- 
tant implications for established investigators, 
but even more important implications for 
young physician-scientists who wish to begin a 
career in biomedical research.—Michael A. 
Kass 


*University of Utah Medical Center, Salt Lake City 
UT 84132. 
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Platelet hyperreactivity and prognosis in sur- 
vivors of myocardial infarction. Trip, M. D.,* 
Cats, V. M., van Capelle, F. J. L., and Vreeken, 
J. N. Engl. J. Med. 322:1549, 1990. 


MYOCARDIAL INFARCTION, PLATELET 
HYPERREACTIVITY 


We tested the hypothesis that an increase in 
spontaneous agegregability of platelets in vitro 
predicts mortality and coronary events in pa- 
tients who have survived a recent myocardial 
infarction. A cohort of 149 survivors of infarc- 
tion entered our study three months after the 
index infarction and was followed for five years. 
At entry and at intervals of six months, sponta- 
neous platelet aggregation (SPA) was tested and 
graded as positive (aggregation within 10 min- 
utes), intermediate (aggregation after 10 to 20 
minutes), or negative (no aggregation within 20 
minutes). 

During follow-up, 6.4 percent (6 of 94) of the 
patients in the SPA-negative group died, as 
compared with 10.3 percent (3 of 29) in the 
SPA-intermediate group and 34.6 percent (9 of 
26) in the SPA-positive group. As compared 
with the SPA-negative group, the SPA-interme- 
diate group had a relative risk of death of 1.6 
(95 percent confidence interval, 0.5 to 5.5) and 
the SPA-positive group had a risk of 5.4 (95 
percent confidence interval, 2.2 to 13.4). At 
least one cardiac event (cardiac death or recur- 
rent nonfatal myocardial infarction) occurred in 
14.9 percent (14 of 94 patients) of the SPA- 
negative group, 24.1 percent (7 of 29) of the 
SPA-intermediate group, and 46.2 percent (12 
of 26) of the SPA-positive group. A positive test 
result continued to have prognostic value 
throughout the five-year study. 

We conclude that spontaneous platelet aggre- 
gation in vitro is a useful biologic marker for 
the prediction of coronary events and mortality 
in this low-risk group of survivors of a myocar- 
dial infarction. A causal relation is suggested 
but not proved by our study.—Authors’ ab- 
stract 


*Academic Medical Center, Department of Cardiol- 
ogy—F4, Meibergdreef 9, 1105 AZ Amsterdam, The 
Netherlands. 


Pathogenesis of laser-induced choroidal sub- 
retinal neovascularization. Miller, H.,* Miller, 
B., ishibashi, T., and Ryan, S. J. Invest. Oph- 
thaimol. Vis. Sci. 31:899, 1990. 
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SUBRETINAL NEOVASCULARIZATION, ARGON 
LASER TREATMENT 


Subretinal neovascularization can be induced 
in the subhuman primate by intense argon laser 
photocoagulation. This animal model was use- 
ful for studying macular degeneration as well 
as subretinal neovascularization in humans af- 
ter therapeutic laser application. Thirteen cy- 
nomolgus monkeys each received eight argon 
laser photocoagulation burns at and around the 
macula. The treatment characteristics were 700 
mW, 100-um spot size, and 0.1-second dura- 
tion. At various times after treatment the eyes 
were examined and then prepared for histologic 
study. The first day after photocoagulation 
there was disruption of the choroid, Bruch’s 
membrane, and the retinal pigment epithelium. 
The phase of disruption was followed by an 
inflammatory response. Subsequently, newly 
formed choroidal tissue filled the wound and 
retinal pigment epithelial cells proliferated 
from the edges of the wound over the newly 
formed choroidal tissue. In lesions with mini- 
mal damage to the retinal pigment epithelium, 
closure of the wound was rapid and proliferat- 
ing choroidal tissue did not reach the subretinal 
space. In contrast, in lesions with a large area of 
retinal pigment epithelial damage, coverage of 
the choroidal lesion was slow, fluid accumulat- 
ed in the subretinal space, and pooling of fluo- 
rescein was noted on angiography. 

These results indicate that the amount of 
damage to the choroid—Bruch’s membrane-ret- 
inal pigment epithelium and the ability of the 
pigment epithelial cells around the damaged 
area to proliferate and restore its continuity 
determine the evolution of newly formed cho- 
roidal fibrovascular tissue into a subretinal 
membrane.—Michael A. Kass 


*Eye Research Laboratory, Faculty of Medicine, 
Technion-Israel Institute of Technology, P.O.B. 9649, 
31096 Haifa, Israel. 


The need to reform personal injury law leav- 
ing scientific disputes to scientists. Sugar- 
man, S. D.* Science 248:823, 1990. 


SCIENTIFIC EVIDENCE, PERSONAL INJURY LAW 
A professor of law at the University of Cali- 


fornia, Berkeley, examined the personal injury 
legal system and concluded that it requires 
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extensive reform. Personal injury cases often 
involve complex scientific issues that cannot be 
judged adequately by a lay jury. The author 
stated that in many cases, the jury is forced to 
choose between conflicting testimonies from 
expert witnesses whose scientific credibility 
they are unable to appraise. Despite these 
shortcomings, American tort law might be ac- 
ceptable if it promoted socially desirable be- 
havior on the part of manufacturers and profes- 
sional groups. The author concluded that, to 
date, there is little evidence that tort law pro- 
motes public safety. He also stated that the tort 
system is spotty with some accident victims 
becoming millionaires while others receive no 
compensation. A high proportion of the money 
paid for liability insurance goes to lawyers’ 
fees, brokers’ fees, marketing expenses, insurer 
overhead, and insurer profits rather than to 
accident victims. Finally, the author stated the 
present tort system has other negative impacts 
such as inhibiting firms from undertaking new 
product development or inducing physicians to 
order unnecessary tests. 

In contrast to the American system, in New 
Zealand there are no private lawsuits by acci- 
dent victims. Victims can claim compensation 
from a national agency for income replacement, 
medical expenses, rehabilitation costs, and 
other losses. Seriously injured victims can ob- 
tain up to $NZ 27,000 for pain and permanent 
impairment. The New Zealand system is fund- 
ed by contributions from employers, motorists, 
and general taxes. In 1991, New Zealand will 
implement a system so that individuals disa- 
bled by illness are on a par with those disabled 
by accident.—_Michael A. Kass 


*Boalt Hall, University of California, Berkeley, CA 
94720. 


Acute angle-closure glaucoma following bot- 
ulinum toxin injection for blepharospasm. 
Corridan, P.,* Nightingale, S., Mashoudi, N., 
and Williams, A. C. Br. J. Ophthalmol. 74:309, 
1990. 


ANGLE-CLOSURE GLAUCOMA, BOTULINUM, 
BLEPHAROSPASM 


An 83-year-old woman received two 0.15-m] 
injections of botulinum toxin above each eye, 
and two 0.1-ml injections below each eye to 
relieve blepharospasm. Thirteen weeks later 


~ 
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the blepharospasm had recurred on the right 
side and the patient received two additional 
0.1-m] injections above each eye. Three hours 
later the patient noted pain about the left eye 
associated with blurred vision, nausea, and 
vomiting. Despite these symptoms she did not 
seek medical help for three days. On examina- 
tion the patient had visual acuity of light per- 
ception in the left eye with corneal edema and 
an intraocular pressure of 60 mm Hg, Gonios- 
copy was not possible in the left eye, but the 
right eye had very narrow angles. The patient 
underwent emergency medical treatment for 
angle-closure glaucoma, and then laser periph- 
eral iridotomies in both eyes, and finally a 
trabeculectomy in the left eye. 

Botulinum toxin acts to inhibit the release of 
acetylcholine at peripheral cholinergic synaps- 
es, sympathetic ganglia, and preganglionic and 
postganglionic nerve terminals of the parasym- 
pathetic nervous system. Patients systemically 
poisoned by botulinum toxin characteristically 
have middilated fixed pupils. Pupillary dilation. 
could occur if botulinum toxin inhibits release 
of acetylcholine in the ciliary ganglion or the 
neuromuscular junction of the sphincter muscle 
of the iris. It seems prudent to assess the ante- 
rior chamber angle on all patients before treat- 
ment with botulinum toxin. Patients at risk for 
angle closure may need prophylactic laser iri- 
dotomies.—Michael A. Kass 


*Birmingham and Midland Eye Hospital, Church 
Street, Birmingham B3 2NS, Great Britain. 


Association between Graves’ ophthalmopa- 
thy and smoking. Shine, B., Fells, P., Edwards, 
O. M., and Weetman, A. P.* Lancet 335:1261, 
1990. 


GRAVES’ OPHTHALMOPATHY, SMOKING 


Graves’ ophthalmopathy is an autoimmune 
disease that affects the extraocular muscles. It is 
unclear what factors cause some individuals 
with thyroid autoimmunity to develop overt 
ocular disease while other individuals have 
only subclinical ocular findings. 

Questionnaires about smoking were returned 
by 85 patients with Graves’ ophthalmopathy, 
62 patients with thyrotoxicosis and subclinical 
eye findings, and 81 control subjects. The 
groups were similar in age, gender, and socio- 
economic status. The patients with Graves’ 


Vol. 110, No. 3 


ophthalmopathy had a significantly higher lev- 
el of smoking (62% were current smokers) than 
the thyrotoxicosis group (27% were current 
smokers) or the controls (13.6% were current 
smokers). 

Smoking may alter a variety of immunologic 
functions including peripheral blood T-cell 
phenotypes and function, production of acute- 
phase reactants, complement products, and in- 
terleukin-1. Such immunologic alterations may 
predispose to the development of clinical ocu- 
lar disease in patients with thyroid autoimmu- 
nity.—-Michael A. Kass 


*Department of Medicine, Level 5, Addenbrooke’s 
Hospital, Cambridge CB2 200, United Kingdom. 


The body-mass index of twins who have been 
reared apart. Stunkard, A. J.,* Harris, J. R., 
Pedersen, N. L., and McClearn, G. E. N. Engl. J. 
Med. 322:1483, 1990. 


OBESITY, TWIN STUDY 


Although recent studies have established the 
influence of genetic factors in human obesity, 
the extent of the genetic contribution is not 
clear. This was assessed in a Swedish study of 
93 pairs of identical twins reared apart, 154 
pairs of identical twins reared together, 218 
pairs of fraternal twins reared apart, and 208 
pairs of fraternal twins reared together. The 
intrapair correlation coefficients of the value 
for body-mass index (weight in kilograms di- 
vided by the square of the height in meters) of 
identical twins reared apart were 0.70 for men 
and 0.66 for women. These correlation coeffi- 
cients were only slightly lower than those for 
twins reared together. These results suggest 
that genetic factors may account for as much as 
70% of the variance in body-mass index. In 
contrast, childhood environment has little or 
no influence on body-mass index.—Michael A. 
Kass 


*Department of Psychiatry, University of Pennsylva- 
nia, 133 §. 36th St., Philadelphia, PA 19104. 


The prevalence of illicit-drug or alcohol use 
during pregnancy and discrepancies in man- 
datory reporting in Pinellas County, Florida. 
Chasnoff, |. J.,* Landress, H. J., and Barrett, 
M. E. N. Engl. J. Med. 322:1202, 1990. 
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PREGNANCY, ILLICIT DRUG USE 


Florida is one of several states that have 
sought to protect newborns by requiring that 
mothers known to have used alcohol or illicit 
drugs during pregnancy be reported to health 
authorities. To estimate the prevalence of sub- 
stance abuse by pregnant women, urine sam- 
ples were collected from all pregnant women 
enrolled for prenatal care at five public health 
clinics in Pinellas County, Florida (n = 380) or 
at 12 private obstetric offices (n = 335). Each 
center was studied for a one-month period 
during the first half of 1989. Toxicologic screen- 
ing for alcohol, opiates, cocaine and its metabo- 
lites, and cannabinoids was performed using an 
enzyme-multiplied immunoassay technique; 
all positive results were confirmed. 

The overall prevalence of a positive result on 
the toxicologic tests of urine was 14.8%. There 
was little difference in the prevalence of posi- 
tive results between women seen at the public 
clinics (16.3% positive) and those seen at the 
private offices (13.1% positive). The frequency 
of a positive result was also similar among 
white women (15.4%) and black women 
(14.1%). Black women had a higher prevalence 
of cocaine use (7.5% positive vs 1.8% for white 
women) whereas white women had a higher 
prevalence of cannabinoid use (14.4% positive 
vs 6.0% for black women). 

During the six-month period of this study, 
133 women in Pinellas County were reported 
for substance abuse during pregnancy. Despite 
the similar rates of substance abuse in the 
study, black women were reported at approxi- 
mately ten times the rate of white women (P < 
.0001).—Michael A. Kass 


*National Assoctation for Perinatal Addiction Re- 
search and Education, 11 E. Hubbard St., Suite 200, 
Chicago, IL 60611. 


Changes in risk factors and the decline in 
mortality from cardiovascular disease. The 
Framingham Heart Study. Sytkowski, P. A.,* 
Kannel, W. B., and D’Agostino, R. B. N. Engl. J. 
Med. 322:1635, 1990. 


CARDIOVASCULAR DISEASE, HYPERTENSION, 
CHOLESTEROL 


A decline in mortality from cardiovascular 
disease over the past 30 years has been well 
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documented, but the reasons for the decline 
remain unclear. We analyzed the 10-year inci- 
dence of cardiovascular disease and death from 
cardiovascular disease in three groups of men 
who were 50 to 59 years old at base line in 1950, 
1960, and 1970 (the 1950, 1960, and 1970 
cohorts) in order to determine the contribution 
of secular trends in the incidence of cardiovas- 
cular disease, risk factors, and medical care to 
the decline in mortality. 

The 10-year cumulative mortality from car- 
diovascular disease in the 1970 cohort was 43 
percent less than that in the 1950 cohort and 37 
percent less than that in the 1960 cohort (P = 
0.04 by log-rank test). Among the men who 
were free of cardiovascular disease at base line, 
the 10-year cumulative incidence of cardiovas- 
cular disease declined approximately 19 per- 
cent, from 190 per 1000 in the 1950 cohort to 
154 per 1000 in the 1970 cohort (0.10 < P < 
0.20 by chi-square test), whereas the 10-year 
rate of death from cardiovascular disease de- 
clined 60 percent (relative risk for the 1950 
cohort as compared with the 1970 cohort, 2.53; 
95 percent confidence interval, 1.22 to 5.97). 

Significant improvements were found in risk 
factors for cardiovascular disease among the 
men initially free of cardiovascular disease in 
the 1970 cohort as compared with those in the 
1950 cohort, including a lower serum cholester- 
ol level (mean + SD, 5.72 + 0.98 mmol per liter 
[221 + 38 mg per deciliter], as compared with 
5.90 + 1.03 mmol per liter [228 + 40 mg per 
deciliter]) and a lower systolic blood pressure 
(mean + 5D, 135 + 19 mm Hg, as compared 
with 139 + 25 mm Hg), better management of 
hypertension (22 percent vs. 0 percent were 
receiving antihypertensive medication), and re- 
duced cigarette smoking (34 percent vs. 56 
percent). We propose that these improvements 
may have had more pronounced effects on mor- 
tality from cardiovascular disease than on the 
incidence of cardiovascular disease in this pop- 
ulation. 

Our data suggest that the improvement in 
cardiovascular risk factors in the 1970 cohort 
may have been an important contributor to the 
60 percent decline in mortality in that group as 
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compared with the 1950 cohort, although a 
decline in the incidence of cardiovascular dis- 
ease and improved medical interventions may 
also have contributed to the decline in mortali- 
ty.—Authors’ abstract 


*New England Research Institute, 9 Galen St., Water- 
town, MA 02172. 


Running, osteoarthritis, and bone density. 
Initial 2-year longitudinal study. Lane, N. E., 
Bloch, D. A., Hubert, H. B., Jones, H., Simpson, 
U., and Fries, J. F.* Am. J. Med. 88:452, 1990. 


JOGGING, OSTEOARTHRITIS, BONE MASS 


An estimated 15 million Americans exercise 
by running or jogging, which has raised con- 
cerns about the development of osteoarthritis 
in weight-bearing joints. The authors report the 
first two-year results of an eight-year prospec- 
tive study of the effect of running on bone mass 
and the development of osteoarthritis. 

Thirty-four members of a running club, aged 
52 to 74 years, and 34 matched controls had 
roentgenograms of the hands, lateral lumbar 
spine, and knees as well as computed tomo- 
graphic scans of the first lumbar vertebrae in 
1984 and then again in 1986. The runners had 
greater bone density at baseline and continued 
to have greater density over the follow-up peri- 
od. Individuals who stopped or greatly de- 
creased running had a marked loss of bone 
mineral from the spine. Roentgen scores of 
osteoarthritis increased equally in both runners 
and controls over the follow-up period. The 
exception to this finding was that female run- 
ners had more spur formation noted in knee 
roentgenograms than did control subjects. The 
significance of this finding is unclear at present. 
The data suggest no obvious deleterious effect 
of long-term running on the development of 
osteoarthritis and a probable protective effect 
on bone mass.—Michael A. Kass 


*Stanford University Medical Center, HRP Building, 
Room 109, Stanford, CA 94305. 
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Send News items to 
American Journal of Ophthalmology 
435 N. Michigan Ave., Suite 1415 
Chicago, IL 60611 
The Journal invites readers to submit announcements 
concerning meetings, postgraduate courses, lectures, 
honors, and appointments. Each item must be typed 
double-spaced on bond paper with 12-inch margins. 
Only one news item should be submitted on each page. 
Announcements concerning meetings’ and courses must 
contain the title, location, dates, sponsors, and address 
required for additional information. Each item must not 
exceed 75 words in length and be prepared in narrative, 
not outline, form. Announcements of meetings and cours- 
es must be received at least four months before the event. 


American Association for the History of 
Medicine: 1991 Meeting 


The American Association for the History of 
Medicine will hold its 1991 meeting in Cleve- 
land, Ohio, May 1-4, 1991. The deadline for 
submission of abstracts for papers is Oct. 15, 
1990. For further information, write to Dr. 
Gerald N. Grob, Chair, AAHM Program Com- 
mittee, Institute for Health Policy, 30 College 
Ave., Rutgers University, New Brunswick, NJ 
08903; telephone (908) 932-8377. 


Contact Lens Association of 
Ophthalmologists: 1991 Annual Meeting 


The Contact Lens Association of Ophthal- 
mologists: 1991 Annual Meeting will be held 
Jan. 13-16, 1991, at Caesars Palace in Las 
Vegas, Nevada. For further information, write 
Meetings Registrar, CLAO, 523 Decatur St., 
Suite One, New Orleans, LA 70130-1027; tele- 
phone (504) 581-400; fax (504) 581-5884. 


Georgetown University Medical Center: 
Conference on Policy Evolution in 
Ophthalmology 


The Conference on Policy Evolution in Oph- 
thalmology, sponsored by the Program on 
Technology and Health Care and the Worthen 
Center for Eye Care Research of Georgetown 
University Medical Center will be held Dec. 4 
and 5, 1990, in Washington, D.C. For further 
information, write Marcia Marshall, Program 
on Technology and Health Care, Department of 
Community and Familv Medicine, Georgetown 
University Medical School, 3900 Reservoir Rd. 
N.W., Washington, DC 20007; telephone (202) 
687-7775. 
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Hawaiian Eye Foundation: 12th Annual Royal 
Hawaiian Eye Meeting 


The Hawaiian Eye Foundation: 12th Annual 
Royal Hawaiian Eye Meeting will be held Jan. 
19-26, 1991, at the Hyatt Waikoloa on the Big 
Island of Hawaii. For further information, write 
Mary Charles & Associates, 2334 S. King St., 
Suite 205, Honolulu, Hawaii 96826; telephone 
(808) 942-9655. 


Manhattan Eye, Ear & Throat Hospital: 
LuEsther T. Mertz Vitreous-Retina-Macula 
Lectures 


The LuEsther T. Mertz Vitreous-Retina-Mac- 
ula Lectures will be held Oct. 16, 1990, Jan. 15, 
1991, and March 19, 1991, at the Manhattan 
Eye, Ear & Throat Hospital in New York City. 
For further information, write Kimberly Cor- 
bin, Course Coordinator, Department of Oph- 
thalmology, MEETH, 210 E. 64th St., New 
York, NY 10021; telephone (212) 605-3761. 


Manhattan Eye, Ear & Throat Hospital: 
Glaucoma Seminar 


The Department of Ophthalmology of the 
Manhattan Eye, Ear & Throat Hospital will hold 
a Glaucoma Seminar Nov. 10, 1990, in New 
York City. For further information, write Kim- 
berly Corbin, Course Coordinator, Department 
of Ophthalmology, Manhattan Eye, Ear & 
Throat Hospital, 210 E. 64th St., New York, NY 
10021; telephone (212) 605-3761. 


Maryland Society of Eye Physicians and 
Surgeons: Ocular Plastic Surgery—Current 
Concepts and Techniques 


The Maryland Society of Eye Physicians and 
Surgeons: Ocular Plastic Surgery—Current 
Concepts and Techniques conference will be 
held Oct. 1, 1990, in Columbia, Maryland. For 
further information, write Terry Slade Young, 
11 S. Paca St., Suite 303, Baltimore, MD 21201; 
telephone (301) 328-2399; fax (301) 328-8514. 


Phillips Eye Institute 


Current Trends in Ophthalmology will be 
presented by the Phillips Eye Institute at the 
Hotel Sofitel, Minneapolis, Oct. 6, 1990. Ad- 
vanced Phacoemulsification and Anterior Seg- 
ment Surgery Course will be conducted at the 
Phillips Eye Institute Center for Teaching and 
Research, Minneapolis, Oct. 7 and 8, 1990. For 
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information concérning either course, write 
Mary Strazz, Phillips Eye Institute, 2215 Park 
Ave. S:, MO CADRE MN 55404; telephone 
(612) 336-5650. 


St. ‘Luke’ s Medical Center: 17th Annual 
Frontiers in Ophthalmology 


The St. Luke’s Medical Center: 17th Annual 
Frontiers in Ophthalmology sponsored by the 
Prentice Eye Institute and St. Luke’s Medical 
_ Center will be held Feb. 21-23,.1991, in Scotts- 
dale, Arizona. For further information, write 
Christine Campbell, Campbell Meeting Man- 
agement; 1419 E. Divot Dr., Tempe, AZ 85283; 
telephone (602) 820-7027. 


Association for Research in Vision and 
Ophthalmology: New Trustees 
The Association for Research in Vision and 


Ophthalmology new trustees are Richard A. 
Thoft, David L. Guyton, and Leo T. Chylack, Jr. 


Association for Research in Vision and 
Ophthalmology: 1991 Award Winners 

_ The Association for Research in Vision and 
Ophthalmology 1991 Award Recipients include 
the following: Robert B. Nussenblatt and Wal- 
don B: Wacker, Proctor Medal: Richard F. Bru- 
baker, Friedenwald Award; Bradley R. 
Straatsma, Mildred Weisenfeld Award for Ex- 
` cellénce in Ophthalmology; and Jay S. Pepose, 
Cogan Award. 
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Personals: 


Andrew w. Lawton . , 
` Andrew W. Lawton ias ‘been named the Di- 


rector of the Neuro- -ophthalmology Service of . 


the Louisiana State University Eye Center, LSU 
Medical Center School of Medicine in New 
Orleans. 


Oliver D. Schein 


Oliver D. Schein is the recipient of a career 
development fellowship awarded. by Merck 


Company Foundation and the Society for Epi-. 


demiologic Research. He will pursue studies. of 
cataracts and their treatment in the United 
States and developing countries. The $190,000 
three-year fellowship will support Dr. Schein’s 
research’ at the Dana Center for Preventive 
Ophthalmology at John Hopkins. 


John D. Sheppard 


- John D. Sheppard has been named Director of 
Residency Training for the Department of Oph- 
thalmology at the Eastern Virginia Medical 
ochdol, 


Alfred Sommer 


Alfred Sommer, a distinguished Johns Hop: 
kins ophthalmologist, epidemiologist, and spe- 
cialist in international. health, has been ap- 
pointed dean of the Johns Hopkins University 
School of Hygiene and Public Health, effective 
Sept. 1, 1990, 
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